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<g) Conditioning shampoo composition and method of preparing and using the same. 

© A conditioning shampoo composition comprising: (a) an anionic cleansing surfactant such as an aikyi ether 
sulfate or an aikyl sulfate, like sodium lauryl ether sulfate or ammonium fauryl sulfate; <b> a water-.nsolubie 
conditioning agent, such as a silicone compound or a hydrocarbon compound, like a polydimethylsitoxane: (c) an 
emulsifying composition comprising <i> a polyhydric compound, such as a glycol, a triol or a oo lyol and <jj la 
hydrophilic quaternary ammonium compound, such as a quaternary ammonium compound including a rany 
arnidoalkyl substltuent. like a long chain alkamidcpropyl quaternary ammonium chlonde or an anionic emul- 
sifying surfactant having the genera! structural formula: 

Rt-0-(Ak-CH2-Y-M + . (0 

wherein R, is an alkyl or an aralkyf group wherein the alky) group Includes about B to about 22 carbon atoms A 
is an alkylene oxide moiety wherein the alkyierve group includes one to about four carbon atoms, x Is a number 
in the ranae of 4 to about 50, Y is sulfate, sulfonate, carbonate or carboxylate, and M is selected from the group 
consisting of hydrogen, an alkali metal, an alkaline earth metal, ammonium, an aSkylammonium or a hydroxyal- 
*- kylammonium. therein the alkyi group includes one to about four carbon atoms; and (d) a suspending agent m 
< to) a suitable carrier, that effectively resists phase separation and that cleanses the ha.r and imparts improved 
m lit stage and improved dry stage conditioning properties to the hair in a single application of the composition is 
<tf disclosed. 
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FIELD OF THE INVENTION 

The present invention relates to a conditioning shampoo composition, to its method of preparation and 
to a method ot shampooing hair that cleanses the hair and imparts improved wet stage and improved dry 
stage conditioning properties to hair in a single application of the composition. More particularly, the present 
invention is directed to a conditioning shampoo composition including: a) an anionic cleansing surfactant 
like an alky! ether sulfate, such as sodium iauryl ether sulfate; b) a water-insoluble conditioning agent, such 
as a silicone compound or a hydrocarbon compound, like a polydimethylsiloxana; c) an emulsifying 
composition comprising (Q a polyhydric compound, such as a glycol, a trio) or a polyot, and 00 ■ 
hvdroohilic quaternary ammonium compound, such as a quaternary ammonium compound including a fatty 
amidoatkyl substituent. or an anionic emulsifying surfactant depicted by the general structural formula (l): 

F^-CHAk-CHs-Y- M + , (I) 

wherein Ri is an alkyl or an aratkyl group including about 6 to about 22 carbon atoms. A is an alkyiene 
oxide moiety wherein the alkyiene group includes one to about four carbon atoms, x is a number in the 
range of 4 to about SO, Y is sulfate, sulfonate, carbonate or carboxylate. and M is selected from the group 
consisting of hydrogen, an alkali metal, an alkaline earth metal, ammonium, an alkyiammonium or a 
hydroxyalkylammonlum, wherein the alkyl group includes one to about four carbon atoms; and d) a 

, suspending agent, In e) a suitable carrier. The composition is prepared by first forming a get including the 
emulsifying composition and the water-insoluble conditioning agent; then admixing the gel with me anionic 
cleansing surfactant, the suspending agent and the carrier. The conditioning shampoo composition effec- 
tively cleanses the hair and imparts improved wet stagB and dry stage conditioning properties to hair in a 
single application of the composition. Surprisingly, an aqueous conditioning shampoo composition of the 

i present invention. Including cationic and anionic components and a water-insoluble component effectively 
resists phase separation and does not exhibit an interaction between the cationic components and the 
anionic components in the composition. Therefore, the anionic components, the cationtc components and 
the water-insoiuble component are available to eflectiveiy cleanse the hair and to impart wet stage and dry 
stage conditioning properties to the hair. 

BACKGROUND OF THE INVENTION 

Most individuals buy and use a hair shampoo for its cleansing properties. In addition to clean hair, (he 
consumer also desires sufficiently -conditioned hair that holds a present configuration. However, present-day 

s hair shampoos generally are formulated with highly-effective synthetic surfactants, like anionic surfactants, 
that primarily clean, as opposed to conditioning, the hair. Therefore, it Is not surprising that hair shampoos 
usually neither help detangle wet hair nor impart any residua! hair conditioning benefits to dry hair, such as 
the manageability or styleability of hair sets. , 

Consequently, after shampooing, the hair normally is left in a cosmetJcaliy-unsatistactory slate because 

o an anionic surfactant-based hair shampoo composition not only removes all of the dirt and soil from the 
hair but also removes essentially alt of the sebum that Is naturally present on the surface of the hair fibers. 
Therefore the properties of anionic surfactants thai effectively cleanse the hair also serve to leave the hair 
in a cosmetically-unsatisfactory condition. In general therefore, shampooing the hair with a hair shampoo 
composition including anionic surfactants, or nonionic surfactants or amphoteric surfactants, leave toe nar. 

is after rinsing with water, with an undesirable harsh, dull and dry touch or fee!, usually called 'creak". 

As a result, thoroughly cleansed hair, in either the wBt or dry stage, is extremely difficult to comb 
because the individual hair fibers tend to snarl, kink and interlock with each other. In addition, incompletely 
dried hair, such as hair dried with a towel, has poor brushing properties. Then, after complete drying tne 
hair does not set well, and the combing or brushing property of the dried hair remains poor. The.dr.ed hair 

so also has undesirable electrostatic properties in a tow humidity atmosphere that cause the ha.r to "fly away . 
thereby further reducing the brushing property of the hair. The unsatisfactory combing or brushing property 
of freshly-shampooed hair also causes hair damage, such as split ends or hair breakage. In addition, the 
natural iuster arid resiliency of the hair is reduced. _ 

Accordingly, freshly-shampooed hair usually requires a post-shampoo ha.r treatment with a conditioning 

is composition to improvB the unsatisfactory physical and cosmetic condition of the hair. A conditions 
composition normally is applied separately from the hair shampoo, and usually is a nnse or a crearrHike 
lotion containing a cationic compound. Therefore, investigators have sought hair shampoo compositions Intf 
both cleanse the hair and leave the hair In a cosmeiically-satisfactory state, such that the subsequent 
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treatment with a conditioner composition can be avoided. 

Consequently, investigations were directed to providing a composition that behaves both as a shampoo 
and as a hair conditioner. However, the resulting shampoo-conditioner compositions possessed several 
disadvantages. For example, it is known that anionic surfactants are suitable hair cleansers, and that, in 
s many instances, cationic surfactants and cationic polymers are suitable hair conditioners. However, the 
major difficulty encountered by investigators is the inherent incompatibility between an anionic surfactant 
and a cationic surfactant or cationic polymer, Consequently, contact between the anionic surfactant and the 
cationic surfactant or cationic polymer either produces an intractable precipitate that forms immediately, or 
causes an interaction between the anionic and cationic components that significantly reduces their 
to respective cleansing and conditioning properties. The reduction in cleansing and conditioning effectiveness 
also is observed In compositions wherein the anionic and cationic components do not precipitate from the 
composition but remain in solution or in a suspended stats. This incompatibility betwsen an anionic 
compound and a cationic compound is well recognized by workers skilled in the art. For example, Sagarin 
in Cosmetics, Interscience Publishers, Inc.. New York. p. 538, 1957, states that anionic and cationic 
js compoundTcannot be used in combination because they react to form insoluble salts. Thus, in practice, 
consumer needs traditionally have been met by applying a nonsubstantive, anionic surtactant-basBd 
shampoo to the hair to cleanse the hair, then' rinsing the hair, followed by applying a conditioner 
composition including a substantive cationic compound to the hair to condition the hair. 

While numerous shampoos Including a substantive cationic hair conditioner have been disclosed, such 
20 shampoos have not been totally satisfactory because of the compatibility problems between anionic 
cleansing surfactants and cationic conditioning compounds. This compatibility problem has caused workers 
in the field to examine other surfactants such as noniorwes, amphoterics and writterionics as a total or 
partial replacement for the anionic cleansing surfactant Many of these efforts are reflected in patents issued 
In the shampoo conditioner area. See for example U.S. Patent No. 3,990.991 to Gerstein: U.S. Pat. No. 
is 2 950 255 to Goff; U.S. Pat No. 3.816,616 to Anguillo, et el.; U.S. Pat. No. 4.061 ,602 to Oberstar et ai.; U.S. 
Pat No. 4,273,760 to Koehter et al.; U.S. Pat. No. 4,247,538 to Barker; U;S. Pat No. 4,473,893 to Hirota et 
ai. and U.S. Pat. No. 3,822,312 to Sato. However, the nonionic, amphoteric and zwitterionic surfactants are 
inferior cleansing surfactants compared to the anionic surfactants. 

To avoid the anionic-cationic compatibility problems inherent in a conditioning shampoo that includes 
so an anionic cleansing surfactant and a cationic conditioning compound, to increase the degree of condition- 
ing Imparted to the hair, and to maintain the cleansing efficiency of the hair shampoo. Investigators sought 
other classes of compounds that were substantive to the hair and that imparted improved conditioning 
properties to the hair^ These compounds usually are water-insotuble compounds and are nonionic in 
character. Exemplary compounds include the silicone conditioning agents, the hydrocarbon conditioning 
35 agents and the fatty alcohols Including from about 12 to about 22 carbon atoms. However, although these 
compounds .avoided the anionic-cationic compatibility problems, these compounds presented the problems 
of formulating a stable composition that resisted phase separation over the norma! life of the product, that 
effectively delivered the conditioning agent to shampooed hair, and that generated a sufficient foam level for 
consumer acceptance. , 
40 Shampoo-conditioner compositions including silicones have been disclosed in several patents, including 
U S. Pat. No. 2,826,551 to Green; U.S. Pat. No. 3.964,500 to Orakoff; U.S. Pat. No. 4,364,637 10 Paden 
British Pat.. No. 849,433 to Woolston; U.S. Pat. No. 4,741,855 to Grate, et al.; U.S. Pat. Nos. 4,768,008 and 
4,902,499 to Boltch, Jr. et al. and U.S. Pat. No. 4,704,272 to Oh et at. 

A particularly difficult problem encountered in silicone-containing conditioning shampoos is maintaining 
« a dispersed, insoluble silicone material suspended in stable form, while retaining the cleansing and 
conditioning performance of the conditioning shampoo product. A variety of materials have been proposed 
for inclusion in silicone-containing conditioning shampoos for purposes of thickening and stabilization such 
as xanthan gum, Song chain acyl derivatives, long chain amide oxides, and long chain alkanqiamldes, as 
disclosed in U.S. Pat Nos. 4,788,006; 4,704,272; and 4,741,855. 
so In addition, some invasiigaiors sought to provide a conditioning shampoo composition that included an 
anionic cleansing surfactant, a cationic conditioning compound and a nonionic, water-insolubfe conditioning 
agent. Such a composition is advantageous because the two types of conditioning compounds impart 
different conditioning properties to shampooed hair. However, the investigators were faced with several 
problems including the anionic-cationic compatibility problem, the problem of dispersing and suspending a 
55 water-insoluble conditioning agent, and the problem of providing a phase stable composition that generated 
an acceptable foam level. Until the composition and method of the present invention, investigators have not 
been entirely successful in providing such an advantageous conditioning shampoo. 
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Far example, U.S. Pat No. 3.993,744 to Ceita et al. discloses that cationic compounds, such as 
quaternary ammonium compounds, and silicones can be combined with perfluorinated compounds to 
provide hair treatment compositions. The silicones specifically disclosed by Cella et al. are surtactant-hke 
polyoxyethylene pclymethyisiloxanes that are apparently water-soluble or dispersible. According to Cella et 
al both the quaternary ammonium compounds and the silicones are utilized in relatively small amounts, 
e.g., about 0.05 weight percent of the composition. In addition, the compositions, disclosed by Cella et al. 
are conditioning compositions that do not include an anionic cleansing surfactant, therefore the catJonic- 
anionic interactions are not present Several other patents, for example, Boiich at al. U.S. Pat. No. 
4 374 825, disclose a combination of a quaternary ammonium compound and a water-insoluble conditioning 
aoent. e.g.. a silicone compound, but such compositions do not indude an anionic cleansing surfactant 

Therefore, because hair shampoo compositions are predominantly anionic in character, the incor- 
poration of a substantive cationic compound Into an anionic shampoo composition is difficult because of the 
Inherent Incompatibility between anionic and cationic surfactants. Similarly, the incorporation of a water- 
insoluble conditioning agent into an anionic shampoo composition is difficult because of the inherent phase 
instability between the aqueous-based shampoo and the water-insoluble conditioning agent. Nevertheless, a 
conditioning shampoo composition is desirable because of the convenience such a combination product 
offers to the consumer. In such a conditioning shampoo composition, thB anionic surfactant acts to nd the 
hair and scalp of dirt, surface film, debris, and the tike, while the cationic compound or the water-insoluble 
conditioning compound deposits on the hair to provide conditioning benefits, such as manageability, shme 
and texture. 

Until the composition and method of the present invention, it has proven very difficult to provide a 
stable hair conditioning shampoo composition because of the inherent chemical incompatibility, between 
cationic and anionic surfactants, and because of the phase instability of an aquBous composition including a 
water-insoluble conditioning agent. In accordance with an Important feature of the present invention, a 
particular class of quaternary ammonium conditioning compounds, anionic emulsifying surfactants or a 
mixture thereof, and a water-insoluble conditioning agent are incorporated into a conditioning shampoo 
composition wherein an interaction between the anionic and cationic components of the composition Is 
essentially precluded, wherein the composition effectively resists phase separation, and wherein both the 
cationic and the water-insoluble conditioning agents are effectively deposited on the shampooed hair. The 
conditioning shampoo, including an anionic cleansing surfactant, a cationic conditioning surfactant and a 
water-insoluble nonionic conditioning agent, therefore is utilized to dean the hair and. essentially simulta- 
neously, to impart conditioning properties to the hair. 

In accordance with an important feature of the present invention, the cationic conditioning compound, 
e.g a hydrophilic quaternary ammonium compound, or an anionic emulsifying surfactant depicted by 
general structural formula {!), e.g., a carboxylated surfactant is present not only to condition the hair, but 
also to act, in conjunction with ihe polyhydric compound, as an emulsifying composition to emulsify the 
water-insoluble conditioning agent. Furthermore, it has been found that a phase stable conditioning 
shampoo is provided by the method of preparing the conditioning shampoo of the present invention. In 
particular, by first preparing a get including the hydrophilic quaternary ammonium compound or the aniorec 
emulsifying surfactant depicted by general structural formula ! and the polyhydric compound and the watar- 
insolubla conditioning agent, followed by admixing the gel with an aqueous solution of the anionic cleansing 
surfactant and the suspending agent, a stable emulsion that resists phase separation, that effectively 
cleanses and conditions the hair, essentially simultaneously, and that exhibits essentially no adverse 
interaction between the anionic and cationic components of the composition is provided. 

Other investigators have disclosed using a preblanded get to incorporate a water-insoluble compound 
into an aqueous emulsion. For example, Yamada et at., in U.S. Pat. No. 4.379,755, disclose a get 
composition, including a hydrophilic sucrose fatty acid ester, a polyhydric alcohol and an oil, that provides a 
phase stable emulsion after dilution with water. Yamada et al. teach the emulslficetion of a water-insoluble 
compound utilizing a blend of a nonionic sucrose fatty acid ester and a polyhydric alcohol. Yamada et al. do 
not teach or suggest solubilizing a water-insotuble compound in a blend of a cationic hydrophilic quaternary 
ammonium compound or an anionic emulsifying surfactant depicted by general structural formula (I) and a 
polyhydric alcohol, then diluting the prebiended gel with an aqueous solution of a suspending agent and 
anionic cleansing surfactant to provide an emulsified composition that effectively resists phase separation, 
that essentially simultaneously cleanses and conditions the hair, and that exhibits essentially no Interaction 
between the cationic and the anionic components of the composition. 

The need for an effective and stable conditioning shampoo composition that cleanses the hair and 
conditions the hair. i.e.. renders the hair more manageable, in a single hair treatment has long been 
recognized in the art. Accordingly, although conditioning compositions for application to previously- 
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shampooed hair are well known, only recently have conditioning shampoo compositions become available. 
For example, some conditioning shampoo compositions are specially formulated tor mildness, and accord- 
ingly low detergency, in order to leave a portion of the natural oils on the hair shaft. However, hair treated 
with this type of composition becomes greasy, dirty looking and dirty feeling relatively quickly, 

Another difficulty encountered in preparing tils type ol conditioning shampoo composition has been 
achieving a stable composition without destroying the delicate balance of conditioning, cleansing, consumer 
appeal, esthetic properties and other functional properties. Surprisingly and unexpectedly, although a 
composition of the present invention includes both a cationlc conditioning compound and a nonionic water- 
insoluble conditioning agent compound, e.g.. a silicone or hydrocarbon, the composition is sufficiently 
phase stable, lathers sufficiently, cleanses the hair and imparts conditioning properties to the hair without a 
greasy feeling, while maintaining excellent physical and esthetic properties for consumer appeal. 

Therefore, the present invention relates to a conditioning shampoo composition for cleansing the hair 
. and for imparting improved physical and cosmetic properties to the hair, such as Improved combing 
properties luster and manageability. It is known that anionic surfactants are suitable for shampooing the . 
hair and that cationic surfactants and certain water-Insoluble nonionic compounds are useful for condition- 
ing the hair. In addition, combining an anionic surfactant, a cationic surfactant and a nonionic water-insoluble 
conditioning agent in a conditioning composition has proven difficult because of the inherent chemical 
Incompatibility between the anionic and cationic classes of surfactants and the phase instability resulting 
(rom the water-insoluble conditioning compound. In accordance with an important feature of the present 
. invention It has been found that anionic surfactants can be combined with a cationic conditioning 
compound and a water-insoluble nonionic conditioning agent, like a silicone or a hydrocarbon condrt.on.ng 
compound, to provide a stable and affective conditioning shampoo composition. As manufacture* the 
composition is metastable, wherein me term "metastable composition- is defined as a composition that is 
sufficiently stable to resist phase separation during storage and essentially precludes an Interaction between 
s the caUontc and anionic components of the composition; but, upon application to the hair deposits a 
sufficient amount of the cationic and wateHnsoluble conditioning components onto the hair shaft to 
withstand rinsing from the hair during the shampooing and rinsing process, and that impart conditioning 
properties to the hair, , ' . ' . , 

Accordingly, the present invention is directed to a conditioning shampoo composition, including a 
o nonsubstantive and high-foaming anionic cleansing surfactant and a combination of a cationic and a 
nonionic water-insoluble hair conditioning component, or a combination of an anionic emulsifying surfactant 
and a nonionic water-insoluble hair conditioning component, that simultaneously cleanses the hair and 
imparts desirable physical and cosmetic properties to the hair. After shampooing the hair with the 
conditioning shampoo composition of the present invention, the hair is combed easily when wet and the hair 
a possesses satisfactory cosmetic properties when dry. Including, in particular, elasticity, body sheen and 
manageability. In contrast to the prior art, wherein cationic conditioning compounds were blended primarily 
with amphoteric surfactants, the conditioning shampoo composition of the present invention includes a 
cationic conditioning compound, an anionic emulsifying surfactant or. a mixture thereof; a nonionic water- 
insoluble conditioning agent and an anionic cleansing surfactant to cleanse the hair. Surpnsingiy, the 
u particular class of cationic conditioning compounds utilized in the present invention, in conjunction with the 
polyhydric compound, also effectively emulsifies the water-Insoluble conditioning agent, thereby precluding 
phase separation, and in addition, is compatible with the anionic cleansing surfactant Therefore, the stability 
and incompatibility problems normally encountered when a cationic surfactant, a water-insoluble condition- 
ing agent and anionic surfactant are present in the same aqueous composition have been overcome. 
I5 The need for stable shampoo compositions that also condition the hair. e.g.. render the ha.r more 
manageable, has long been recognized in the art, The present invention is directed to such a stable 
conditioning shampoo composition, wherein the aqueous composition Includes an anionic cleansing surfac- 
tant- a water-insolubie hair conditioning agent like a silicone compound or a hydrocarbon compound; an 
emulsifying composition comprising a polyhydric compound and a hydrophilic quaternary ammonium 
;o compound or an anionic emulsifying surfactant depicted by the general structural formula (I): 

R,-0-<A)x-CHa-Y- M + , (I) 

wherein R, is an alkyl or an aralkyl group including about 6 to about 22 carbon atoms, A is an alkylene 
5S oxide moiety wherein the alkylene group includes one to about four carbon atoms x Is a number in the 
range of 4 to about 50, V is sulfate, sulfonate, carbonate or carboxylate, and M is selected from the group 
consisting of hydrogen, an alkali metal, an alkaline earth metal, ammonium, an alkylammomum or a 
hydroxyalkyismmonium. wherein the alkyl group includes one to about four carbon atoms; and a suspand- 
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ing agent, wherein the conditioning shampoo composition effectively resists phase separate, effective y 
resists an Interaction between the anionic and catlonic components erf the composition, and effectively 
delivers the quaternary ammonium compound and the water-insoluble conditioning agent to the hair. 

A composition of the present invention is sufficiently stable to resist phase separation and to resist a 

6 catjonic-anionic interaction even though an anionic surfactant a quaternary ammonium compound and a 
water-insoiuble conditioning agent are present in the composition, yet is able to impart conditioning 
properties io shampooed hair, even though a water-insoluble conditioning agent is present in the aqueous 
composition. Furthermore, the composition demonstrates an excellent ability to deposit the conditioning 
agents on the hair because the emulsified water-insoluble conditioning agent is present in the composition 

io in a particle size that is sufficiently large to deposit on the hair, yet is sufficiently small to resist phase 
separation Therefore, and in accordance with the present invention, the hair is cleansed and. essentially 
simultaneously hair conditioning properties are Imparted to the hair by a method of contacting the hatr with 
an aqueous composition comprising an anionic cieansing surfactant, a water-insoluble conditioning agenl. 
an emulsifying composition including a poiyhydric compound and a hydrophilic quaternary ammonium 

T5 compound or an anionic emulsifying surfactant depicted by general structural formula (I), and a suspending 
agent. The stable composition is provided both by the ingredients included in the composttion and by the 
method of preparing the composition. The composition of the present invention both cleanses the hair and 
conditions the hair to provide more manageable and asthetically-pleasing hair in a single application ot the 
shampoo-conditioning composition to the hair. ... 

20 

SUMMARY OF THE INVENTION 

in brief, the present invention relates to a conditioning shampoo composition, a method of preparing the 
composition and a method of shampooing and conditioning hair. More particularly, the present invention 
2S relates to a method of shampooing the hair, whereby die hair is cleansed and conditioned, essentially 
simultaneously, by contacting the hair with a composition comprising an anionic cleansing surfactant, a 
water-insoluble conditioning compound, an emulsifying composttion including a poiyhydric compound and a 
hydrophilic quaternary ammonium compound or an anionic emulsifying surfactant depicted by genera! 
structural formula (I), and a suspending agent in a suitable carrier. Optionally, an amphoteric «*tetant. the 
30 a betaine or a hydroxysuftalne, or a nonionlc surfactant, like an aikanotamlde. can be included In the 
composition to improve the esthetic properties and consumer appeal Of the composition. 

Treating the hair with single application of an aqueous composition including an anionic cleansing 
surfactant such as an alkyl ether sulfate, like sodium lauryl ether sulfate; a water-insoluble conditioning 
agent, such as a silicone compound or a hydrocarbon compound, like a potydimethylsiloxane; an emu^ 
35 stfying composition including a poiyhydric compound, such as a glycol, a triol or a polyol, tike glycann and 
a hydrophilic quaternary ammonium compound, such as a quaternary ammonium compound Including a 
fatty amidoatkyl substituent, like a long-chain aikamidopropyi quaternary ammonium chloride, or an 
amulsifying surfactant depicted by general structural formula (I), such as an anionic fatty -carboxylated 
surfactant like sodium trideceth-7 cartooxylate; and a suspending agent effectively cleanses the hair and 
« simultaneously imparts excellent wet stage and excellent dry stage conditioning properties to the hair. 
Surprisingly and unexpectedly, hatr shampooed with an easy-to-appty anionic surfactant-based composition 
of the present invention is thoroughly cleansed and exhibits improved physical and cosmetic properties, 
such as gloss, thickness, manageability, softness and body. 

Therefore one aspect of the present invention is to provide a conditioning shampoo composition that 
« cleanses the hair and that imparts improved physical properties and cosmetic properties to the hair in a 
single application of the composition to the hair. 

Another aspect of the present invention is to provide a conditioning shampoo composition, compnsing 
an anionic cleansing surfactant; a water-Insoluble conditioning agent; an emulsifying composition Including a 
poiyhydric compound and a hydrophilic quaternary ammonium compound; and a suspending agent, in a 
» suitable carrier comprising water, and optionally, an amphoteric surfactant, a noniomc surfactant or a 
combination thereof. ... _.„. 

Another aspect of the present invention Is to provide a conditioning shampoo composition, comprising 
an anionic cleansing surfactant; a water-insoiuble conditioning agent; en emulsifying composition including a 
poiyhydric compound and an anionic emulsifying surfactant depicted by genera! structural formula (I); and a 
S5 suspending agent, in a suitable carrier comprising water, and optionally, an amphoteric surfactant a 
nonionic surfactant or a combination thereof. . 

Another aspect of the present invention is to provide a conditioning shampoo composition (hat 
effectively resists phase separation, demonstrates extended product Stability, exhibits excellent cieansing 
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properties, exhibits essentially no adversa interactions between the anionic and the cationic components of 
the composition and effectively delivers the conditioning compounds to the hair or scalp to impart 
conditioning properties thereto. 

Another aspect of the present invention is to provide a method of treating hair with a conditioning 
shampoo composition to cleanse the hair and to improve the condition of the hair with a single application 
of the composition to the hair. 

Another aspect of the present invention Is to provide a method of shampooing ha<r comprising 
contacting the hair with s composition Including an anionic cleansing surfactant, a water-insoluble condition- 
ing agent, an emulsifying composition including a polyhydric compound and a hydrophilic quaternary 
ammonium compound or an anionic emulsifying surfactant depicted by general structural formula (1). and a 
suspending agent, in a suitable carrier comprising water, and optionally, an amphoteric surfactant, a 
nonlonic surfactant or a combination thereof: rinsing the hair; then drying the hair, to cleanse the hair and, 
essentially simultaneously, to impart improved physical and cosmetic conditioning properties to the hair in a 
single application of the composition. , 

Yet another aspect of the present invention is to provide a method of shampooing hair to yield cleansed 
hair and unexpectedly well-conditioned hair by contacting the hair with an aqueous composition comprising 
about 5% to about 30% by weight of an anionic cleansing surfactant; about 0.1% to about 8% by weight of 
a water-insoluble conditioning agent; an emulsifying composition including about 0.2% to about 15% by 
weight of the total composition of a polyhydric compound and about 0.05% to about 0.5% by weight of the 
, total composition of a hydrophilic quaternary ammonium compound or an anionic emulsifying surfactant 
depicted by general structural formula (I); and about 0.1% to about 1% by weight of a suspending agent 
rinsing the hair; and then drying the hair. 

Another aspect of the present invention is to provide a method of shampooing the hair to yield cleansed 
hair and unexpectedly well-conditioned hair by contacting the hair with an aqueous composition compnslng: 
» (a) about 5% to about 30% by weight of an anionic cleansing surfactant; (b) about 0.1% to about 8% by 
weight of a water-insoluble conditioning agent, such as a silicone conditioning agent; a hydrocarbon 
conditioning agent a tatty alcohol; a fatty ester, or a combination thereof, wherein the fatty alcohol or fatty 
estsr includes a fatty atkyt group having 8 to about 22 carbon atoms; <c> an emulsifying composition 
including about 0.2% to about 15% by weight of the total composition of a polyhydric compound and about 
> 0 05% to about 0.5% by weight of thB total composition of a hydrophilic quaternary ammonium compound, 
such as a quaternary ammonium compound Including a fatty amfdoalkyl substituent, or an anionic 
emulsifying surfactant depicted by general structural formula (I), such as an anionic carboxylated surfactant 
like sodium trideceth-7 carboxyrate; and (d) a suspending agent, and. optionally, 0% to about 5% by weight 
of an amphoteric surfactant, such as betaine or a hydroxypropylsultaine, or 0% to about 5% by weight of a 
5 nonionic surfactant, like an alkanolamlde, or a combination thereof; rinsing the hair; and then drying the hair. 
Another aspect of the present invention Is to provide a method of shampooing hair to yleid, in a single 
hair treatment, cleansed and unexpectedly well-conditioned hair by contacting the hair with an aqueous 
composition comprising about 5% to about 30% by weight of an anionic cleansing surfactant; about 0.17. to 
about 8% by weight o! a polydimethyisiloxane as the water-insoluble conditioning agent; an emulsifying 
o composition including about 0.2% to about 15% by weight of the total composition of glycerin as the 
polyhydric compound and about 0.05% to about 0.5% by weight of the total composition of dimethyl 
stearamidopropy![(2-pyrroHdonyl)meihyl) ammonium chloride or rlcinoleamidopropy! trimomum chloride, or 
a combination thereof, as the hydrophilic quaternary ammonium compound, sodium trideceth-7 carboxylate 
or sodium Cik-ib pareth-7 carboxylate, or a combination thereof, as the anionic emulsifying surfactant and 
s about 0.1% to about 1% of methocel, di(hydrogenated talIow)phthatic acid amide, crosslinked maleic 
anhydride-methyl vinyl ether copolymer, a primary amine including one fatty alkyl moiety of at least 16 
carbon atom, a secondary amine including two fatty aikyi moieties each having at least 12 carbon atoms, 
such as, for example, dipalmitoylamlne and difhydrogenated tallow)amine, or a combination thereof as the 
suspending agent; rinsing the hair; and then drying the hair. 
;o Another aspect of the present invention is to provide a method of manufacturing a phase stable, 
aqueous conditioning shampoo composition comprising an anionic cleansing surfactant; a water-insoluble 
conditioning agent, tike a silicone conditioner or a hydrocarbon conditioner; an emulsifying composition 
including a polyhydric compound and a hydrophilic quaternary ammonium compound or an anionic 
emulsifying surfactant depicted by general structural formula (I); and a suspending agent including the steps 

* °\a) preparing a homogeneous blend of the polyhydric compound and the hydrophilic quaternary 
■n compound or the anionic emulsifying surfactant depicted by genera! structural formula <l); 
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(b) admixing the homogeneous blend of step {a) with the water-insoluble conditioning agent to form a gel 
having a viscosity of at least 6000 cps; ami 

(c) admixing the anionic cleansing surfactant, a suspending agent and water with fee gel of step fb] to 
provide an emulsified conditioning shampoo composition of the present invention. ■ 

Still another aspect of the present invention is to provide a new and improved conditioning shampoo 
composition capable of effectively cleansing the hair and imparting improved physical, cosmetic and 
Z conditioning properties both to normal hair and to tinted, frosted, bleached or other substantially 
damaged hair. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other aspects and novel features of the present invention wii! become apparent from the 
following detailed description of the preferred embodiments, as Illustrated in the 
showing the improved composition stability and the improved hair conditioning properties imparted to 

shampooed hair by using the methods and composition of the present invention, wherein: 

FIQ. 1 is a plot of the weight percent of a water-insoluble conditioning agent in a get vs. the viscosrty o 
the gel showing the relationship between gel viscosity and amount of water-insoiuble conditioning agent 

RG^s a plot of viscosity of the gel vs. the particle size, in microns, of the water-insoluble conditioning 

fS^sTsSm oTtwo^sets of bar graphs, one set showing weight percent of gel in a 
shampoo vs. the particle size of the water-insoluble conditioning agent in the shampoo, and the second 
set showing weight percent of gel in a conditioning shampoo vs. silicone index, a comparison between 
the two sets of bar graphs demonstrates the effects of particle size and amount of ^™*"» 
conditioning agent In me composition on deposition of the water-insoluble conditioning agent on the hair 
FtGS. A and 5 are a series of bar graphs comparing a composition of the present invention to PERT 
PLUS, a commercial shampoo-conditioner, for an ability to impart wet stage and dry stage conditioning 
properties to shampooed hair in a salon half head study; 

FIG 6 is a series of bar graphs comparing a composition of the present invention to PERT PLUS tar an 
ability to impart dry stage conditioning properties to shampooed hair; nBBTO iiieW- 
RG. 7 is a series of bar graphs comparing a composition of the present invention to PERT PLUS for an 
ability to impart wet stage conditioning properties to shampooed hair; and _ . ^ 

FIG. 8 is a series of bar graphs comparing a composition of the present invention to PERT PLUS for an 
ability to generate a sufficient foam level during shampooing. 

DETAILED DESCRIPTION OF THE INVENTION 

A conditioning shampoo composition of the present Invention comprises an anionic clean 
a water-insoluble hair conditioning compound; an emulsifying composition including a polyhydr ,c 
and a hydrophilic quaternary ammonium compound or an anionic emulsifymg surfactant «P«*«J* 
general structural formula (1); and a suspending agent, in a suitable carrier conr.pna.ng wate ■ In a^dance 
with an important feature of the present invention, the conditioning shampoo composlton «£ud «, " 
anionic cleansing surfactant, a substantive cationic compound or an anionic emulsifying surfactant and a 
substantive nonionic water-insoluble conditioning agent to both cleanse and condition the ha.r m a angle 
application of the composition to the hair. ^j..., 

Surprisingly and unexpectedly, the conditioning shampoo composition demonstrates exce lent steb^ y 
both in regard to resisting phase separation of the water-insoiuble conditioning agent from the aqueous 
composition and in regard to resisting an interaction between the anionic ^ 0 ™ P °™ fi ™ 
composition, thereby avoiding the necessity of including an amphotenc surfactant in t^P«*£ 
Optionally, however, an amphoteric surfactant, or a nonionic surfactant, or a combination 
included in the composition to impart improved physical properties, and therefore enhanced consumer 



^^SSSJSIpo-" ««y cleanses the hair and, because of the combination of cationic 
and nonionic conditioning agents present in the composition, imparts excellent wet comb and dry comb 
conditioning properties to the hair. In general, the cleansed hair ^"^^^^ 
cosmetic conditioning properties, such as gloss thickness, softness. , nan*** 
demonstrated more tally hereinafter, it is surprising and unexpected for a composition of the presert 
invention including an anionic cleansing compound, a hydrophilic quaternary ammonium compound and/or 
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an anionic emulsifying surfactant, and a water-Insoluble conditioning compound, to exhibit such e: 
composition stability in regard to phase separation and in regard adverse cationie-anionlc interactions, and 
to cleanse the hair and impart such improved conditioning properties to the hair in a single application of 
the composition to the hair. 

The anionic cleansing surfactant used in the composition and method of the present invention includes 
any of the anionic surfactants known or previously used in the art of hair shampoos. An anionic cleansing 
surfactant is a necessary ingredient in the composition of the present invention because It effectively 
cleanses the hair and generates a high, stable, foam level that consumers equate with cleaning efficiency. 
Nonionic and amphoteric surfactants generally are not as effective in cleansing the hair and do not provide 
the high foam level dssired by consumers. Therefore, nonionic and amphoteric surfactants are unsatisfac- 
tory as the primary cleansing surfactant in a composition of the present invention. However, optionally, 
nonionic or amphoteric surfactants can be included in a composition of the present invention to help ■ 
Increase and stabilize loam, to provide a suitable composition viscosity, or to furnish functional or esthetic 
properties to the composition. , 

Usually, the anionic cleansing surfactant includes a hydrophobic moiety, such as a carbon chain 
including about eight carbon atoms to about 30 carbon atoms, and particularly about twelve carbon atoms to 
about twenty carbon atoms; and further includes a hydrophilic moiety, such as suHate. sulfonate, carbonate, 
phosphate or carboxylate. Often, the hydrophobic carbon chain is etherlfied, such as with ethylene oxide or 
propylene oxide, to impart a particular physical property or reduced surface tension, to the anionic 
cleansing surfactant. , . . „ ' . . . 

The anionic cleansing surfactants are well-known and have been widely used in the art of hair 
shampoos Therefore, suitable anionic cleansing surfactants include but are not limited to. compounds m the 
classes known as alky! sulfates, alkyl ether sulfates, alkyl ether sulfonates, sulfate esters of an aikylphenoxy 
poryoxyethylene ethanol, alpha-olBfin sulfonates, beta-alkyloxy alkane sulfonates, alkyl ary (sulfonates, alkyl 
carbonates, alkyl ether carboxylates. fatty acids, sulfosuccinates, alkyl ether sutfosuccinates. sarcoslnates 
octoxynol phosphates, nonoxynol phosphates, taurates. fatty taurides, sulfated monoglycendes. fatty acid 
amido polyoxyethylene sulfates and isothienates; or combinations thereof. Many additional anionic fieansmg 
surfactants are described in McCUTCHEON'S, DETERGENTS AND EMULSIFIEBS, 1939 ANNUAL, pub- 
lished by McCutcheon Division, MC Publishing Co., and incorporated herein by reference. 

Usually toe anionic cleansing surfactant is present in the composition as a neutralized salt Sn the form 
of a sodium potassium, lithium, ammonium, alkylammonlum or hydroxyalkylammonium salt, wherein the 
alkyl moiety includes one to about three carbon atoms. The alkyl sulfates and alkyl ether sulfates are 
particularly effective classes of anionic cleansing surfactants. Consequently, exemplary anionic cleansing 
surfactants useful in the composition and method of the present invention include, but are not limited to. the 
ammonium monoethanolamlne, diethanolamine, triethanolamine, Isopropylamine, sodium, potassium, lith- 
ium or magnesium salt of lauryt sulfate, dodecytbenzenesunonate, laury! suifosuccinate. lauryl ether sulfate, 
lauryl ether carboxylate, lauryl sarcosinate, cocomethyt tauride. and suifosuccinate hat! ester amide; or 
combinations thereof. An example of an especially useful anionic cleansing surfactant is a combination of a 
lauryl sulfate salt and a lauryl ether sulfate salt. ...... :« 

In accordance with an important feature of the present invention, the anionic cleansing surfactant is 
present in the composition In an amount of about 5% to about 30% by weight of the composition. If the 
anionic cleansing surfactant Is present in an amount of less than about 5% by weight of the composition, 
then the hair is not sufficiently cleansed upon contact with a composition of the present invention. 
Furthermore, if the anionic cleansing surfactant is present in an amount greater than about 30% by weight 
of She composition, the anionic cleansing surfactant either may form a complex with the cationic condition- 
ing components of the composition, thereby leading to precipitation ol the complex, or may soluble a 
portion of the cationic components therefore making the solubllized portion essentially unavailable for 
deposition onto the hair shaft during shampooing. , . 

The anionic cleansing surfactant is included in the conditioning shampoo composition of the present 
invention in a preferred amount of about 7% to about 207= by weight of the composition, and to achieve the 
Ml advantage of the present invention, from about 9% to about 16% by weight of the composition. 
Furthermore surprisingly and unexpectedly, even when such a low amount of anionic cleansing surfactant 
is included in the composition, the presence of the hydrophilic quaternary ammonium compound and water- 
insoluble conditioning agent do not adversely affect the generation of an acceptable and stable foam level 

for consumer acceptance. , 

in accordance with another important feature of toe present invention, the conditioning shampoo 
composition includes an emulsifying composition that effectively emulsifies a water-insoluble conditioning 
agent in the anionic surfactant-based shampoo. The emulsifying composition includes a polyhydnc ccm- 
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pound and a hydrophiiic quaternary ammonium compound or an anionic emulsify.no surfactant 
general structural formula (I). The polyhydric compound and hydrophiiic quaternary am«K>rturr ' «"W«»d 
or anionic emulsifying surfactant provide a phase stable composition and help minimize or eliminate an 
interaction between the hydrophiiic quaternary ammonium compound and the anionic cleansing surfactant 

The polyhydric compound serves to couple the hydrophiiic quaternary ammonium compound or the 
anionic omult^ng surfactant depicted by general structural formula (I) and the water-soluble c«nd,ton,ng 
agent, and thereby provide a gel that subsequently is diluted with an aqueous solution^ 
cleansing surfactant, the suspending agent and the remaining water-soluble composition componente. 
Polyhydric compounds useful in the composition and method of the present mvontion include, tor example 
ojycols. Mob and polyols. The particular identity of the polyhydric compound Is notUm.ted 
polyhydric compound provides a get having a viscosity of at least 5000 cps, and M or «*W 
. cp S to about 60.000 cps. The viscosity ol the gel is directly related to the diameter of the droplets of the 
emulsified wateMnsoluble conditioning agent present in the conditioning shampoo «mposton gel 
viscosity of about 10,000 cps to about 18.000 cp S provides an emulsified composition wherein the 
; dispersed droplets of the water-insoluble conditioning agent have a diameter of about 5 u rntaons Mo 
aboTso R. and preferably of about 10 U to about 40 U. Emulsified droplets of the water-msoluble 
conditioning agent having a diameter of about 5 u. to about 50 u are sufficiently large for efficient depo^on 
^r sham^d Jr. e.g.. they are no, readily rinsed from the hair during the 
sufficiently small to remain suspended in the conditioning shampoo composition, e.g.. they effectively roast 

' ^EtL^eJK Polyhydric compounds include, but are not limited to. etoylene jjj 
propylene glycol, butylene glycol, isobutylene glycol, hexylene glycol, Methylene glycol, methylene glycol, 
SU. glycol, tripropylene glycol, glycerol, diglycerol. fructose, glucose. ™^\f™*^%£: 
riS plnacol cyclopentanedlol, cyclohexanedlol. 1.2,6-hexanetriol, hydroxystearyl metoylg ucamineJnosHo . 

5 matttol, mannitol, methyl gluceth-10. methyl gluceth-20, sorbitol, sorbeth-20 sucrose, xylite!, or a po^hyl- 
ene glycol, a polypropylene glycol or a polyethylene-polypropylene glycol having an average molecular 
weight up to about 500, or combinations thereof. . 

|" particular, tools and polyols. Eke, for example, glycerol. 1.2,6-hexanetno!. pentaerythr.tol, mosrtol. 
m Jnitoi and sorbitol, are especially useful in the composition and method of the present .nventior. These 
a toots and polyols provide a gel having a viscosity of at least 5000 ops. to i *« tion toe tools and the dWs 
■ can be used in combination, or in combination with a polyoS. To achieve the full advantage ol the present 
invention, the polyhydric compound is-gtycerot, or glycerin. . t „ ™ fcJl „*: r 

A polyhydric compound is essential to the present invention. Compositions absent a pofyhydnc 
compound like glycerin, do not effectively resist phase separation, and also are unstable with respect to an 

6 unacceptable adverse interaction between the hydrophiiic quaternary ammonium compound and the anionic 
cleansing surfactant, ft has been theorized, but not relied upon herein, that a composition of the preserrt 
Son including a polyhydric compound is phase stable because the polyhydric compound as he 
Sou X^of the gel effectively prevents or reduces an interaction between the an onic clearing 
surfactant and hydrophiiic quaternary ammonium compound, and provides a hydrophihc medium to 

„ SjSo the wateHnsoluble conditioning agent, and therefore a composition that rebate phase separate 

under norma! storage conditions. . k . , ohnl „ 

The polyhydric compound, present in an amount of about 05% to about 15% and P^tyabotf 
0 5% to about 8%, by weight of the total composition, and about 30% to about 60% by weight of the gei, 
provides a composition wherein the dispersed droplets of the water-insoluble conditioning agent have a 

« diameter of about 5 u to about 50 u, and also imparts some conditioning properties to the shampoo* ijm. 
However, the polyhydric compound primarily provides a hydropNIic medium to disperse 
conditioning agent and to reduce or eliminate interactions between the anionic cteansmg surfactant and Jo 
hydrophiiic quaternary ammonium compound. In the gel comprising the emulsifying composltton and he 
wateHnsoluble conditioning agent, the polyhydric compound preferably is present in an amount, of about 

so 35% to about 55%, and to achieve the full advantage of the present invention in an amount of about 40 k to 

addition to t^lnslng surfactant and the polyhydric compound, the condittoning shampoo 
composition also includes 3 hydrophiiic quaternary ammonium compound in ar .amount of about OWN _to 
about 0 5% and preferably from about Q.1% to about 0.4%, by weight of toe total composition to emulsify 
« the water-insoluble conditioning agent in the composition and to impart ^"SP^^ 
shampooed hair, or an anionic emulsifying surfactant depicted by general structural formula W jn^ ™ 
J25 0.05% to about 0.5%, and preferably from about 0.1% to about 0 4%. bywe^toet^ 
composition to emulsify the water-insoluble conditioning agent in the composlt.cn and to assist .cleansing 
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the hair, 'in the gat, thB hydropniiic quaternary ammonium compound or anionic emulsifying surfactant is 
present in an amount of about 1% to about 10%, and preferably from about 2% to about 6%, by weight of 
the gel. In general, quaternary ammonium compounds are incompatible with anionic surfactants. However, 
the particular cationic quaternary ammonium compounds included in a composition manufactured by the 
present method essentially do not interact with the anionic cleansing surfactant present in the composition, 
and also provide a stable emulsified composition that resists phase separation. The particular anionic 
emulsifying surfactants depicted by general structural formula (I) included in a composition manufactured by 
the present method provide a stable emulsified composition that resists phase separation. Therefore, the 
anionic cleansing surfactant is available to cleanse the hair and the quaternary ammonium compound and 
water-insoluble conditioning compound are available to condition the hair. 

In particular, introducing a quaternary ammonium compound into the composition: 1) provides an 
excellent hair conditioner far treating hair, 2) does not destabilize the composition to such a degree that an 
interaction between the anionic cleansing surfactant and the quaternary ammonium, compound occurs, end 
3) provides an emulsifying composition, further including the polyhydric compound, that effectively emulsi- 
fies the water-insoluble conditioning compound. Therefore, neither ingredient precipitation, nor phase 
separation nor decreased product performance is observed- In effect, product performance actually is 
increased because the composition includes two types of conditioning agents, i.e„ a cationic conditioning 
agent and a nonionic water-Insoluble conditioning agent, to Impart a broader range of conditioning 
properties to hair in both the wet stage and the dry stage. Therefore, improved and more durable 
conditioning properties, such as body and manageability, are Imparted to the shampooed hair. Surprisingly 
and unexpectedly, me present method and composition overcome two major problems encountered I in 
formulating a conditioning shampoo composition, i.e., a oatlonic-anionic interaction and phase Stability 
because of the presence of a water-insoluble conditioning compound, and provide an anionic-bassd 
shampoo that includes two types of conditioners to Impart a broader range of conditioning properties to 
treated hair. 

The most commonlyused quaternary ammonium compounds include at least one quatemued nitrogen 
atom having one, two or three saturated alkyl groups including about S to about 22 carbon atoms as 
substituents on the quaternary nitrogen atom, with the remaining substitoents on the quaternary nitrogen 
atom selected from hydrogen, benzyl, short chain alkyl groups and short chain hydroxyaikyl groups, 
wherein the short chain alkyl and hydroxyaikyl groups include up to about four carbon atoms. However, it 
has been found that the most common quaternary ammonium compounds are not usefulin the composition 
of the present invention. 

Quaternary ammonium compounds useful in the present invention are hydropniiic quaternary ammo- 
nium compounds and generally include a long chain substituent having a carbonyl moiety, like an amide 
moiety, or a phosphate ester moiety or a similar hydrophific moiety. Those particular quaternary ammonium 
compounds demonstrate exceptional compatibility with the anionic cleansing surfactant when incorporated 
into a conditioning shampoo composition of the present invention, and demonstrate an excellent ability, 
when combined with the polyhydric compound, to soiubiiize the water-insoluble conditioning agent in a gel 
and provide an emulsified conditioning shampoo that resists phase separation and generates an acceptable 
foam level. 

In particular, one class of hydropniiic quaternary ammonium compounds found especially useful in me 
composition of the present invention is depicted by general structural formula (II): 



O E, R 3 
R r C-N-(CH 3 } s -N-I^ 



(ID 

wherein Ri is a substituted or unsubstituted, saturated or unsaturated, alkyl group including about 5 to 
about 21 carbon atoms; Rj is hydrogen or methyl; H* and FU. independently, are methyl, ethyl, 
hydroxyethyi or benzyl; Rs is methyl, ethyl, hydroxyethyl, benzyl, acetamido or 2-pyrrolidonyl; n is a 
numeral from one to about 10; and X is an anion selected from the group consisting of chloride, bromide, 
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ethosuifate, methosuttate. acetate, nitrate, tosylate, phosphate, and combinations thereof. A 
ammonium compound of general structural formula (I) demonstrates a sufficient ™**%^J» 
anionic cleansing surfactant, a sufficient ability to emulsify the nonionic water-insoluble conditioning agent 
and a sufficient ability to impart conditioning properties to shampooed hair. Wm „. a 
Examples of useful hydrophiiic quaternary ammonium compounds having the general structural formula 
(!) include, but are not limited to. compounds designated in the CTFA Cosmetic Dictionary P" bi ^ b * * e 
Gosmetic. Toiletry and Fragrance Association, Inc.. Washington. D.C. (1982). or R ^f 5 
hereinafter referred to as the CTF A Dictionary , as ricinoSeamidopropyl trimonium chloride, ridnoieamido 
trimonium ethylsulfate, hydroxy-stearamidopropyl trimonium methylsulfate and hydroxy stwam.rJopropyl 
trimonium chloride, or combinations thereof. These quaternary a™ium Wjnds m ^tabte 
commercially from CasChem Inc.. Bayonne. N.J. under the brandnames SURFACTOL Q1. SURFACTOL 
Q4 SURFACTOL 0.3 and SURFACTOL 02. respectively. Another useful quaternary ammonium compound 
having the general structural formula (I) Is designated in the C TFA Dictionary as ridnoleam.dopropyl 
ethyldimonium ethosuKate, available commercially as LIPOQUAT R from Upo Chemicals, inc Pate^onJ W. 
An especially useful hydrophiiic quaternary ammonium compound is dimethyl stearam ! dopropyf.(2-pyr- 
ro!idony!)methyl] ammonium chloride, having the structural formula depicted in structural formula (HI), and 
from ISP Chemicals Corp.. Wayne. NJ. 



W-CHj-ii-^HjCHjCaj-^-C-C^j, 



(III) 

In particular these hydrophiiic quaternary ammonium compounds possess either a hydroxy substituent 
on the R, alkyl group of the compound depicted in general structural formula (II) and/or unsaturatlon .if i the 
carbon chain of the R, alkyl group of the compound of structural formula (I ), °r possess acarfeonyh grot* 
in the. Rs alkyl group of the compound of structural formula (II). Examples of other useful quaternary 
ammonium surfactants include, but are not limited to. Guatemium-33, Quatemiurn^, isostearamidopropyi 
ethyldimonium ethosuifate, Quaternium-22 and Quaternium-26. or combinations thereof, as ^iflhatedm 
the CTFA Dictionary. In general, however, any quaternary ammonium compound ndudtng I a fatty amldoa^ 
kyi substituent can b e included in the composition of the present invention as iong as the resistance to 
phase separation; the resistance to an Interaction between cationlc and amonic mgredients 
solubiiize and emulsify the nonionic water-insoluble conditioning agent the cleansing *«'«^J he 
conditioning efficiency; and the foam generation capabilities of the compare 

Another particularly useful dass of quaternary amrnonmm compounds mat can be jndudad .nl 
■ ln ars ^ quatamized phosphate esters, as depicted m general structural 



OR, R, 
I I i 

^ (YO) -P- (-A-*N- (CH,) _-N - 



(IV) 



wherein Rs is an aryl. an alkaryl, a saturated or unsaturated Wg*« a saturated or u 
hydroxyalkyi group, wherein the alky! or hydroxyalkyi group includes about seven to about 21 carbon 
atoms; R 7 1 hydrogen, or an alkyl or . hydroxyalkyi group including one to about srx carbon atoms; ft and 
R,. independently, are an aikyl or a hydroxyalkyi group including one to about six carbon atoms, A is a 
res due of a glycol or a trio! having two to about four carbon atoms, such as the residue of propylene glycol 
OCH.C^OHJCHj-)- Z is an anion selected from the group consisting of chloride, bromide, methosulfate. 
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ethosulfste, and combinations thereof; m is a numeral from one to about 10; V is selected from the group 
consisting of hydrogen, an alkyl group, a hydroxyalkyl group, and an aryl group, e 
unsubstituted, and wherein the alky! or the hydroxyalkyl group includes one to about 22 
p is a number from 1 to 3. To achieve the full advantage of the present invention, the 
phosphate ester is a quatemized phosphate triester that includes the alkyl moiety ol an essenbal fatty and. 
fikt linoleic acid, arachidonic acid or ricinoteic acid, as the FU substituent ol the compound For example 
Z quaternlzed phosphate ester of general structural formula (IV) that includes the alkyl mo,ety of an 
essential fatty add as the P* substituent and wherein the number p Is 3. 

The essential fatty acid substituent helps the compound impart condrt>on.ng property to the har and 
also provides skin conditioning preppies to the scalp. An example of an especially useful ^ternaed 
phosphate triester is depicted in structural formula (V). available commercially ^der ^ Drandname 
PHOSPHOLIPID EFA, from Mona Industries. Paterson. NJ. and having the proposed CTFA Plenary 



-: -NH- -.CH 2 ) 3 -N-CH 2 CKCH 2 -0 > 3— ? 
CH3 



(CH 3 <CH 2 ) B _(CH«CH-CH 2 -CHiCH-C 

3 



a5 Hnoleamidopropyl PG-dimonium chloride phosphate. This particular compound has p equal to 3 and 
includes the alkyl moiety of linoleic acid as the substituent R*. „-«-.' 

It should be understood that the monophosphate ester (i.e., p = 1} and diphosphate ester (i.e.. p-<£) or 
the quatemized phosphate ester illustrated in general structural formula (lit) also can be used .n tte 
composition of the present invention as long as the basic properties of the condibomng shampc* are not 

» adversely affected. For example, suitable monophosphate and diphosphate esters of genera structural 
formula (til) include Y as hydrogen, if the composition pH is sufficiently low such that the acid form 0 the 
phosphoric acid ester is present, as opposed to the neutralized, salt form; or Y is an alkyl group, a 

*^CSX3Z ri^ammonium compounds useful in a compo^n of the 
35 and that do not belong to the two classes of hydrophific quaternary ammonium «"^ B 

above include, but are not limited to. Quatemium-16. Quatemium-27 Quatemrum-30. <*»*™*£g 
Quatemium-53. Quatemium-56. Quaiarnium-60, Quatemium-61, Quaternium-62, QuamnrtS. 
Quaternlum-71 , and combinations thereof. , 

introducing an anionic emulsifying surfactant depicted by general structural formula (I) mto the 
40 composition provides an emulsifying composition, further including the polyhydnc compound that effec- 
tively emulsifies the water-insoluble conditioning compound. Therefore Improved ^J^SS^fZ 
ditioning properties, such as body and manageability, are Imparted to the shampooed "^Surpnsingry and 
unexpectedly the present method and composition overcome a major problem encountered m fennulat «Q a 
conditioning shampoo composition, i.e., phase instability due to the presence of a water-msoluble condrton- 

* Sfc emulsifying surfactants found useful in a composition of the present invention are depicted by 
the general structural formula (I): 

R^O-^CrVY-M* , (!) 

50 wherein R, is an alkyl or aralkyl moiety including about six to about twenty-two carbon atoms; A is an 
• alkylene oxide moiety, wherein the alkylene group includes one to about fourcarbon atomsr * is a number 

In the range of four to about fifty; Y is sulfate, sulfonate, carbonate or carboxylate; and M is hydrogen, 

amllum alkyiammonium. hydroxyalkylammonium. an alkali metal or an ^^"J^J 
S5 alkyl moiety includes one to about lour carbon atoms. An anionic emulsifymg surfactant dep.cte lby»*»nj 

structural formula (I) demonstrates a sufficient ability to emulsify the nomon.c watennsolubte condrtionmg 

agent, and sufficient ability to cleanse the hair. 



BP 0 566 049 A1 



A particularly useful class of anionic emulsifying surfactant evicted by genera! siructura! formula (I) is 
the anionic carboxylated emulsifying surfactants depleted in structural formula (Vi}. 



R,-0-(A)»-CHi-C02- W . (VI} 

wherein R, A. x and M are defined as above. Preferably, the anionic emulsifying surfactant is a 
Stated surfactant of structural formula (V!), wherein R, is nonylphenoi, octyfcheno or an akvl group 
including about ten to about sixteen carbon atoms, * is a number In the range of about 5 to 
■is selected from the group consisting of sodium, potassium, hydrogen. f^JJ™^ 
hvdroxvalkylammonium, and combinations thereof, wherein the aikyl maety.mdudes one to abort thrae 
caH aSns To achieve the full advantage of the present invention, in the carboxylated emulslfy.na 
suS^st^S alula (VI). R, is Talkyl group Mud* .bout twelve to fifteen carbon ^ 
a number in the range of about 6 to about 10, and M is sodium. This particular compound .s available 
ZZZ brand name SUHFINE WNT. from Rnetex Inc.. M Pari, NJ and ha^ 
designation given -by The Cosmetic. Toiletry and Fragrance Assertion. Inc. ,n the CJTAtome|c 
Sent Dictionary . 3rd.ed.. 1982 or in the 1985 Supplement (hereinafter referred to as the CTFA 

Dictionary as sodium pareth-25-7 carboxyiate. . , ^ 

useful carbonated anionic emulsifying surfactants of structural formula (VI) Include, but are not 
limited to. compounds having the CTFA designation nonoxynol-10 carboxyhc ?cid J carboxy lie 
acid iaureth-13 carboxylic acid, C,- 1S pareth-8 carboxylic acid. C„-,« pareth-7 carbo^ylta add. C^- e 
S Ts carboxylic add, C„-n pareth-7 carboxylic acid, ceteareth-25 carboxylic aad. coceth-7 carboxyl.c 
LTdeSS carboxy ic acid, isostoareth-6 carboxylic add. isosteareth-1 1 carboxylic a«d, iauraflvS 
carboxylic acid, trideceth-4 carboxylic acid, trideceth-15 carboxylic actd, 
S^19^X^^SS^ thereof, including the alkal, metal, alkaline earth metal, 
—urn dXmonium and hydroxvalkylammonium safts thereof. Such ^^j**** 
commercially under the brand name SURF1NE from Rnetex, Inc., Bmwood Park, NJ, and under the 

brandname SANDOPAN from Sandoz Inc., East Hanover. NJ. , 

anionic emulsifying surfactants depicted by genera! structural formula (1) haye da 
excellent compatibility with the other hair shampoo-conditioning composition <^£* ^LTS 
invention, and an ability to help generate and maintain an excellent foam level, or foam height even in tt» 
. pr^ce of other ingredients in the hair shampooed*™ composition! pre^n«on^ 
water-insoluble conditioning agent, that have a tendency to reduce or eliminate the foaming properties « 
the composition, it should be noted that although the generation of a copious and stable £™ « nrt W 
related to the cleaning ability of a composition, the generation of a copious a J^* ^IL to 
shampoo composition is especially important to achieve consumer acceptance of the product because the 
consumer equates cleaning efficiency with the generation of a high, stable foam. 

oTan^Uowever. any anionic emulsifying surfactant depicted by general structural formula (1 can be 
included in the composition of the present invention as long as the resistance to phase **Par^on;*e 
S to solubi.S and emulsily the nonionic water-insoluble conditioning agent the cleansing efficiency; 
fhelndiUoning efficiency; and the foam generation capacities of ^ comp^on » ^-"jj 
affected. Therefore, examples of other anionic emulsifying surfa ctants useful <n XTT^t^fTa 
invention include, but are not limited to, a C, a _, 5 pareth sulfate, a teureth-5 sulfate 1au«rth- sulfate,* 
i B „r«*h-i2 sulfate a nonoxvnol-4 sulfate, and similar anionic emulsifying surfactants depicted by general 
SfSi «d in the CTFA Cosmetic Ingredient Handbook . 1st edition, (1988), P p,87-94. 

b& t:Z^lZZ^ m compound or the anionic emulsifying -J-J*^ 
General structural formula (I) is present in the conditioning shampoo composition In an amount of about 
mt^O^A* * the total composition. Preferably, the m-i^ 
or antic emulsifying surfactant is present in an amount of about 0.1% to about ^*^««>£ 
composition. The hydrophilic quaternary ammonium compound or anionic emuls.fymg 
in the gel comprising the polyhydric compound, the quaternary ™ m ™™^^JJ^ v °™ 
sieving surfactant and the water-insoluble conditioning agent in an amount of about 1% to about 10%. and 
preferably about 2% to about 8%. by weight of the gel. The quaternary ammonium compound or aniornc 
emS ng surfactant is present in the conditioning shampoo composition In a sufficient amount, ^ abort 
, 0 OsJTaS OS* by weight of the composition, to Impart conditioning properties to shampooed hair and 
Selo cleanl^ shampooed hair. However, the primary function of the hydrophilic quaternary ammonium 
SSi^TilTfc^L^ surfactant is to assist the polyhydric compound emulsify the wate, 
insTuNe conditioning agent. Therefore, when the quaternary ammonium -compound or anionic emulsifying 
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surfactant Is present at about 0.05% to about 0.5% by weight of the compos ton. and b p^MwM wjj 
the polyhydric compound, preferably in a ratio of about 4 to 1 to about SO to l. and to w*m* •** M 
ac^ageof the present invention about 5 to 1 to about 25 to 1, of poryhydK compound to hydropNBc 
quaternary ammonium compound or anionic emulsifying surfactant, the P»U»d «» JJfT^^S 
composition for the water-insoluble conditioning agent and provides a stable conditioning shampoo com 

^addition to the anionic cleansing surfactant, the polyhydric compound and the hydrophllle quaternary 
ammonium compound or anionic emulsifying surfactant depicted by general structura formula , the 
conditioning shampoo composition also includes a water-insoluble conditioning agent In P^cu£ he 
™ r.;o!ubte conditioning agent is a nonionic compound, such as for example a * cone cone Mm* 
impound, a hydrocarbon conditioning compound, a fatty ester or a fatty alcohol ~ ***** 
^eludes about 8 to about 22 carbon atoms. To achieve the full ^»fJ2«Z7^T«* 
L water-Insoluble conditioning agent Is a silicone conditioning compound, either volatte or mmM or a 
combination thereof. The water-insoluble conditioning agent is included in the composition in an amoun of 

, about 0.1% to about 8% by weight of the composition JT^JSrS^^S 
compound is present in an amount of about 1% to about 67. by vmgM of me composition The water 
conditioning agent is present in the gel In an amount of about 40% to about 70%. and preferably 
about 45% to about 65%, by weight of the gel. 

. In on* embodiment of the present invention, the conditioning-shampoo common Includes a _ non- 

, volatie silicone conditioning compound as the water-insoluble conditioning agent The ncrnoMU. »l«one 
can be for example, a polyaikyi siloxane. a polyaryl siloxane or a poiyalkylaryl sdoxans. Matures of these 
^ conditioning compounds also are useful. The preferred nonvolatile sihecne ,s a nonvo^le 
Dolvdirnethvlsiloxane compound, such as a mixture, in about 2:1 weight ratio, of a low molecular weight 
Polydimethylsiloxane fluid and a higher molecular weight polydimethylsiloxane gum. Preferred silicone 

5 gums include linear and branched polydimethylsiloxanes of the following general formula: 

(CHj3,SiO [Si(CH,)jOJ. Si(CHj) 3 

* wherein n is a number from about 2,000 to about 15,000, and preferably from about 2.000 to about ^7 000 
S En* gums useful in compositions of the present invention are available from a vanety of ommercal 
sources including General Electric Company. Waterford, NY and Dow Coming Corp., Midland. Ml 

xTe nonSta ^ofytfmethylsiloxane agent is added to the composition of the present invention in an 
. amount sufficient to Impart improved combing and improved feel, such as softness 

^hamooolna As referred to herein, useful nonvolatile silicones are those nonfunctional siloxanes or siloxane 
TSSS I! about 5 to about BOO.000 cs (centres) .and pretty about ? to *o* 
mnoo cs at 25 -C The so-called "rigid silicones", as described in U.S. Patent No. 4.902,499, herein 
m reLZ h^g a viscosity above 600.000 cs at 20'C, e.g.. 700,000 cs pll « and a 
« %£bb molecular weight of at (east about 500.000. also are useful in a compaction of the present 



In another embodiment, the water-insoluble conditioning agent b a volahie s » ^ «n«to "J 
compound. The volatile silfcone normally is a low molecular weight pdydrn e *^T^ *Te 
however a low molecular weigh, polydimethylsiloxane including phenyl '* Jn- 

comDosiSons of the present invention. Furthermore, the low molecular weight potyd.methylstoxane com 
rS b 'near or a cyclic polydimethylsiloxane compound, The voiatile P^f"^*™ 
expound provides sufficient lubrication and imparts hair conditioning properties to wet hair and to 
Sent volatility to slowly volatilize from the hair such that a residual buildup of Mom compound » not 
^T^xaSuTS a linear, tow molecular weight, volatile polydimethylsiloxane compound useful in the 
c^LStd i a tiToHhe present invent^ is the compound de.gnatec lin 

hexamethyldisiloxane, available commercially under the tradename DOW CORNING 20C ' ™ ^ °T 
Corning Corp., Midland. Michigan. Hexamethyldisiloxane has a viscosity of 0.65 cs (centimes). Is. highly 
vola le Is^ongreasy, provides lubrication, and improves the overall combing properties of me hair Other 
InT p^SSLJ^mm. such as decamethyltetrasiloxane. having a boiling point o about 172 C and a 
vIscosS of 2.5 centistokes; cctamethyltnslloxana; and dodecamethylpentasiloxane, aiso are useful .« the 
composition of the present invention. 
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In addition, cyclic, volatile polydimethyislloxanes, designated in the CTFA Dictionary as 
cyclomethicones, also are useful in the compositor, and method of the present nwenho n. The 
cyclomethicor.es are low molecular weight, water-soluble cyclic compounds having an average of about 3 
to about 6 -[0-SHCH,fe> repeating group units par molecule and boil at atmosphenc pressure in a range of 
from about 1WC to about 250'C. Suitable cyclomethicones are available commercially under ^e 
tradenames SILICONE SF-1173 (ocrtame^ylcyctotetrasiloxane) and SILICONE M-iaw 
-"SSSZ'^SLJf^ General Electric, Waterford, New York, and SILICONE W RJUJ> . »- 
SILICONE 345 FLUID from Dow Coming Corporation. Midland. Michigan, the tetramer being fisted first In 
each instance. The cyciic volatile silicones can be used in the present composfcons in 
taw vetatf* silicone, and the volatile silicone conditioner can be used m conjunction wrth the nonvolatile 

water-insoluble conditioning agent useful in the composition of the present invention is 
a nonvolatile hydrocarbon conditioner, such as mineral oil. The nonvolatile hydrocarbons prov.de rnany of 
L same Lote as the silicone conditioning compounds, and can be included in the compose in 
conjunction with a silicone conditioning compound. 

Tn another embodiment, the water-insoluble conditioning agent is a volatile hydrocarbon cond, one 
such as a hydrocarbon including about 10 to about 26 carbon atoms, that has sufficient volatility to slowly 
vSllfce from ST!? l ?pS2t a residual buildup of hydrocarbon on dry hair. The volatJie hydrocarbon 
es^n Sly thetame benefits as the volatile silicone, such as iubrication and wet hair conditioning. 
P T^jSed ^ISKdSrton compound is an aliphatic hydrocarbon including about 12 to about 
24 Son atoms and has a boiling point in the range of from about 100-C to about 300 -C Exemplary 
volatile hydrocarbons are depicted in general structural formula (VII), wherein n ranges from 2 to S. 

CH, CH 3 
It 
HjC-CC-Cf^-UCH-CHj 

I 

CH 3 

(VII) 

Examples of volatile hydrocarbons useful in the compositions of the present invention are the 
comme^iallv-available compounds PERMETHYL 89A and PERMETHYL 101A, corresponding to com- 
Z^sZt^Z^m whoreln n is 2 and 3, respectively, from Permethyl Cujpora^, F*-pJ£ 
^volatile hydrocarbon compound is useful in the conditioning shampoo composition of the presem 
Invention either alone, In combination with another volatile or nonvolatile hydrocarbon, or In combination with 

'^SFSZSSr*. water-insoluble conditioning agent is a fatty alcohol, wherein the j-j 
ateohollndudes about 8 to about 22. and preferably about 12 to about 22. carbon atoms .Exemplary fatty 
a co^s include, but are not limited to, lauryl alcohol, oleyl alcohol, mydstyl alcohoh taltow 
alcohol, steary. alcohol, cetearyl alcohol, behenyl alcohol, and combinations thereof^ fatty alcoho can be 
used alone, or in. combination with a silicone conditioning agent or a .^^f^*^ 9 ^"^ „ 

in another embodiment, the water-insoluble conditioning agent ,s a fatty ester. The fat^ cornponent of 
the tatty ester can be derived from a fatly acid or a fatty alcohol, or a «^«""* * 
fatty ester can be a straight tatty ester, like isopropyt myristate; a branched chain fatty ester, like Purcellin 
OH: a benzoate ester, like Cia-is alcohols benzoate; or a comblnatiori thereof. . 

For example, a useful class of fatty esters is derived from carboxylic acids having about s* to about 12 
carbon atoms, including both branched and straight chain carboxylic acids.- In general, the Ck » ft. 
carboxylic acid is esterified with a fatty alcohol including about 8 to about 22 carbon atoms to proud* a 
fattv (L to Cm) ester of a C 6 to C* carboxylic acid that is useful in the present invention. Such fatly 
ShS "ciud Ware not limited to, laury, alcohol, myristy, alcohol cetyl afcohoi. ceteary *rtd. 
stearyl alcohol, isostearyl alcohol, oleyl alcohol, tallow alcohol, behenyl dcohol and , mixtems thereof 
AccoTdinqly fatty (C to Cm) esters of C to ft, carboxylic acids useful in the composition and method of 
Z pS'l Son JSL but are not Smited to. cetyi octanoate, stearyl >*T»*^ «^ 
stearyl octanoate, lauryl octanoate, myristyl heptanoate and oleyl octanoate, or m,xtures thereof. These fatty 
esters can occur naturally or can be synthesized. 
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in place of, or in combination wiifi, the fatty (C« to Cjj) aster of a C« ,to Ci 2 carboxyllc acid; a fatty 
ester derived from a tatty acid including about eight to about 22 carbon atoms esterified with an alcohol 
including one to about six carbon atoms can be included in the composition of the present invention. 
Examples of such fatty esters include, but are not limited to. isopropyl myristate, isopropyl patmitate, 

5 isopropyl laurate. isopropyl linoleate, isopropyl isostearate, isopropyl oleate, isopropyl stearate. isopropyl 
taltowate, isopropyl ricinoleate, methyl laurate, methyl linoleate, methyl myristate, methyl stearate. methyl 
ricinoleate. methyl capryfate, methyl oleate, methyl patmitate. methyl stearate, methyl bahenate. me%l 
soyate, methyl tallowate. isopropyl behenate, isopropyl soyate, propyl oleate, butyl oleate, butyl stearate. 
methyl coconate, methyl lardste, isobutyi palmitate, butyl myristate, ethyl palmitate, ethyl myristate, ethyl 

10 oleate, ethyl stearate, isobutyi stearate, isobutyi myristate and combinations thereof. 

Another class of fatty esters that can be included in the composition of th6 present invention, either 
alone or in combination with the fatty esters described above, is the benzoate esters. Suitable benzoate 
•esters include esters of benzoic acid wherein the esterifying alcohol includes about eight carbon atoms to 
about 22 carbon atoms. Examples of suitable benzoate esters include, but are not limited to, the 

?5 commercial products FINSOLV TN, benzoic add esterified with fatty alcohols including about 12 to about 15 
carbon atoms; F1NSOLV SB, isostearyl benzoate; FINSOLV P, PPG-1S stearyl ether benzoate; or combina- 
tions thereof, alt available from Finetex Inc.. Eimwood Park, NJ. 

The above-described nonvolatile and volatile silicones, nonvolatile and volatile hydrocarbon compounds, 
fatty alcohols and fatty esters have been used in hair-treating compositions and in various other cosmetic 

id compositions, such as antiperspimrrts, deodorants, hair sprays, hair coloring products, hair grooming 
products, powder and color products and stick products because their low surface tension provide a light, 
silky feel on hair and skin. However, it is both new and unexpected for such water-insoluble conditioning 
agents, as described above, to be combined with a hydrophilic quaternary ammonium compound or an 
anionic emulsifying surfactant, an anionic cleansing surfactant, a polyhydric compound and a suspending 

25 agent to provide an emulsified conditioning shampoo composition that imparts improved wet stage 
properties, dry stage properties, rinsing properties, and overall conditioning benefits to treated hair, like a 
reduction of split ends, improved body and improved manageability; that effectively cleanses the hair; that 
generates a suffident and stable foam volume; that effectively resists phase separation over the expected 
life of the composition; and that essentially eliminates an adverse interaction between the anionic and 

so catlonic components of ihe composition. 

In addition to the anionic cleansing surfactant, the emulsifying composition including the polyhydrlc 
compound and the hydrophilic quaternary ammonium compound or the anionic emulsifying surfactant and 
the water-insoluble conditioning agent, the conditioning shampoo compositions of the present invention also 
include about 0.1% to about 1%, and preferably about 0.2% to about 0.8%, by weight of the composition of 

35 a suspending agent The suspending agent can be either a monomerie or a polymeric compound, and 
either a nonionlo or an ionic compound. However, if the suspending agent is an Ionic compound the charge 
density should be sufficiently low such that the suspending agent does not interact with either a cationlc 
component or an anionic component of the conditioning shampoo composition. 

Accordingly, nonionic suspending agents such as methylceilulose, hydroxybuty! mathylcetlulose, 

« hydroxypropylcelluiose, hydroxypropyl mathylcellulose, hydroxyethyt ethylcellulose and hydroxyemyicet- 
lulose are useful in a composition of the present invention. Also, a primary amine including a fatty alky! 
moiety having at least 16 carbon atoms, like, for exampte, stearamine or paimttamlrte, and a secondary 
amine including two fatty alky! moieties each having at least 12 carbon atoms, like, for example, 
dipalmitamine or difhydrogenated tallow)amine, are useful suspending agents. Similarly, the compound 

<s having the CTFA designation difhydrogenated tafk>w)phthaiic acid amide, available commerdally under the 
brandname KESSCO TAB-Z from Stepan Chemical Co., Northfield, 1L is a useful suspending agent A 
particularly useful suspending agent is STABILEZE™ 06, a crosslinked malelc anhydride-methyl vinyl ether 
copolymer, available from ISP Chemicals, Wayne, NJ. STABiLEZE" 06 provides a composition having 
excellent esthetic properties, whereas a suspending agent such as methoce! provides a useful composition, 

so but the composition including methocel can exhibit a stringy consistency that is disfavored by consumers. 
Polyacrytic acids, such as the CARBOPOL series available from B.F. Goodrich Chemical Co., Cleveland, 
OH, have been found to be unsuitable suspending agents. 

The suspending agent Is induded in the composition to increase the viscosity of the emulsion, and 
therefore further improve the phase stability of the composition and improve composition esthetics. For 

ss example, when the suspending agent is omitted from the composition, the emulsified composition has an 
unacceptably thin viscosity and phase separation is observed after 2 days of storage at 120" F. However, by 
including a suspending agent in the composition, a consumer acceptable viscosity for a shampoo 
composition, e.g., about 3.000 to about 7,500 cps, resulted, and the composition was phase stable for the 
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expected lifetime e>1 the composition, e.g.. about one year. 

In addition to the above-described essentia) ingredients, other common cosmetic components and 
' additives can be included in the conditioning shampoo composition of the present invention, as long as the 
basic properties of the composition are not adversely affected. Such optional cosmetic components and 
additives include, but are not limited to, nonionic surfactants, amphoteric surfactants, fragrances, dyes, hair 
colorants, opacifies, pearlescing agents, thickeners, dandruff control agents, hydrob-o pes 
soiubilizers. preservatives, water softening agents, acids, alkalies, buffers and the "^J" 
components and additives usually are present in weight percentages of 0% to less than about 5 A by 
weight each, and usually about 0.1% to about 20% by weight of the composition in total. 
, For example, to improve consumer acceptance, enhanced shampoo mildness and enhanced composi- 
tion esthetics can be achieved by optionally including an amphoteric surfactant ,n the > ha* snampoo- 
• conditioner in an amount of 0% to about 5% by weight of the compositon Smm » 
that can be included In the present invention are exemplified by, but are not limited to, betaine* 
SoxTorcpylSlLnes and amine oxides, or combinations thereof. Specific nonlimitjng examples of usefu 
s Se surfactants include cocamidopropyl betaine. lauramidopropyl betaine. coco/oleam,dopropy! 
bSTcoco beSine. oleyl b.Une. cocamidopropyl nydroxysultaine. taliowamidopropyl hydroxysutone 
and dihydroxyethy! tallow glycine*, or combinations thereof, in general however any ^P h ° ^ u ^ 
can be included in the composition of the present Invention as long as the stability, the conditioning and the 
cleansing efficiency of the composition are not adversely affected. 

The conditioning shampoo compositions of the present invention also c « ^ n ^£?S 
to help impart esthetic, physical or cleansing properties to the composition. Uke wise the "£Po£°n"» 
J. .J. ,. tc ^.„H:K~«nn a™***, innraanic sats. humectants and similar matenais to provide 
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. include ofher emulsifiers, conditioning agents, inorganic sans, num«»» , "T""7J^ tl ^ 
the composition with desirable esthetic or physical properties. Generaily, such optional '"Gradients^, 
present Height percentages of 0% to about 5% each, and 0% to about 20% m total, relative to the total 

e n^nic surfactants mat can be included in the hair shampoo* crooner cor^ncf 
the present invention include esters of poiyois or sugars; fatty acid alkanolamides Peyton, glycols^ the 
elated or proposed alkylphenols; ethoxylated or propoxylated fatty alcohols; and ^ 
products of ethylene oxide and long chain amides. These nonionic surfaces as well ™^ S ^ 
not cited herein, are weil known In the art and are fully described in the literature such as 
ScUTCHEON-S, DETERGENTS AND EMULSIFIERS, 1988 Annua! Edition, published by McCutcheon 
Division, MC Publishing Co. . , _„„ „ m „„ ci(in . 

in particular, a nonionic alkanolamide can be included m the composition to enhance compoatan 
thickening and to provide foam stability. The aikanolamide can be included in an amount of 0% to about 5% 

■ by wel 3 W of me composition. Accordingly, suitable alkanolamides include, but are ^not limited to 
known In the art of hair care formulations, such as cocamide MEA, cocamide DEA, soyamide DEA, 
auZlde ok oleamide MiPA, stearamlde MEA, myristamide MEA, lauramide MEA capramide DEA, 
SrTeamide DEA, myristamide DEA, stearamide DEA. oleylamide DEA, tallowamide DEA. lauramide MIPA, 
tallowamide MEA, isostearamide DEA. isostearamide MEA. and combinations thereof. 

, "e lier o? Ihe hair shampoo-conditioner composition of tine present invention is P"*»^ 
but nonaqueous solvents also can be Included to help solubilize composition Ingredients that are net 
sufficient soluble in water, to adjust the viscosity of the composition or to set as a ^rnecte^A m*m 
solvent is ethanol. The optional nonaqueous solvents should not adversely affect the ability of the 
composition to cleanse and condition the hair or adversely affect consumer appeal of the composition- A 

5 nonaqueous solvent can be present in the hair shampoo-conditioner composition of the present invention in 
an amount of 0% to about 5% by weight of the composition. a 
To achieve the full advantage of the present invention, the conditioning shampoo composition is e 
relatively viscous mixture that is stable indefinitely at temperatures normally found ,n c^mercW produj 
storage and shipping. A composition of the present invention is an emulsion that ,s stable and that resist, 

o pS separation at a temperature of about 20-C to about 20 • C essentially indefinitely. The cm*» 
als^I demonstrated sufficient stability to phase separation or precipitation of <£*«"««^ 
tures normally found in commercial product storage and shipping to remain unaffected for penods of or* 

^VmEiBv viscous conditioning shampoo composition results from a judicious selection of the anionic 
3 cleansing surfactant, the polyhydric compound, the hydrophilic quaternary ammonium pompom I or «■ 
anionic emulsifying surfactant depicted by general structural formula {». he water-insoluble ****** 
agent and the suspending agent, in addition, a stable and efficacious """^Jf^^f J 
provided when the composition is manufactured according to the method of the present invention. In 
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contrast, a simple blending of the essential and optional ingredients does not provide a stable ^sition 
ntving he water-insoluble conditioning agent homogeneously dispersed throughout the compositor as 
emulsified droplets having a diameter of about 5 u to about SO u. Within this range of aameters the 
duplets of water-insoluble conditioning agent are sufficiently large to resist rinsing from the ha,r pnor to 
deposition and are sufficiently small to resist separating from the aqueous shampoo. 

Therefore in accordance with an important feature of the present invention, a condoning shampoo 
composition is prepared by first forming an emulsifying composition comprising the poiyhydnc impound 
and the hydrophilic quaternary ammonium composition or the anionic emuisifying surfactant The emui- 
Sying composftion preferably is essentially tree of water and is formed by simply admung a poiyhydnc 
SJund. «• Blycerirt. ^ ' W hi!ic ^ atemar * ammonium compound. M» d.meihyl 
steaTamidopropyltP-pyrroiidonyDmethyllammonium chloride, depicted as ™ * 

anionic emulsifying surfactant, like sodium pareth-25-7 carboxylate, depicted by structural formula (VI). to 

Pra tlTZSr^ agent Bke a polycimethylslloxane. is added 
composition. The emulsifying composition and water-insoluble conditioning agent are admixed until foe 
ingots form a homogeneous gel. The ge, is an emulsion wherein the poiyhydnc <^«*«*» 
continuous phase and the water-insoluble conditioning agent is the dispersed phase. The hydrophii.c 
quaternary ammonium compound or anionic emulsifying surfactant serves as the emulslfter. 

In accordance with an important feature of the present invention, the Identtty and the amount of the 
polyhydrlc compound, the hydrophilic quaternary ammonium compound or the anionic emu WjV 
Jt and the water-insoluble conditioning agent are selected such that the gel has a «"^«»"* 
5uao cps. and preferably about 10.000 cps to about BQ.000 cps. To ach,eve the full advantage of the 
present invention, the gel has a viscosity of about 10.000 cps to about 18,000 cps. ^ nrllHnninn 

A pel having a viscosity of about 5,000 cps to about 18.000 cps provides an emulsified condHmno 
shampoo composition wherein the dispersed water-insoluble conditioning agent is present « dropfete 
htvtogT diameter of about 6 u to about SO u. Preferably, the dispersed droplets have a dieter of about 
Site £St 40 IX. To achieve the full advantage of the present invention, the dispersed droplet .have , a 
diameter of about 15 u to about 30 u. Dispersed droplets of conditioning agent hav.ng such a dimeter 
ST provide the best balance of properties in regard to deposition of the condition^ agent on a 
shampooed hair shaft and In regard to phase stability of the conditioning shampoo <^P^_ 
m gel includes less than about 20% water by weight of the gel, h 

™oLe conditioning agent and to provide a gel having a viscosity of at least about 5000 cp^Te achieve 
ST full advantage of the present invention, the gel includes less 1han 10% water by wdght of the get. 

n a separate vessel the suspending agent is solubilized or dispersed in water, either by s,mply 
admLg the suspending agent In the water, e.g., if methocel Is the suspending agerrt; or by admixin the 
spending agent and a JUte neutralizing agent In the water. e.g.. if crosslinked malelc anhydride-methyl 
inTelr copolymer is the suspending agent, sodium hydroxide also is included in the water. The anionic 
cleansing suTctent then is added to the aqueous solution or dispersion of the suspending -O^NM the 
gel anTthe aqueous solution or dispersion of the suspending agent and anionic cleaning surtact^are 
dmixed to provide an emulsified composition of the present invention, in accordance *h 
SZ of the present method, heating is not required to emulsify the water- nsolubte cond*on no gen In 
the composition. The composition has a viscosity suitable for use as a ha,r shampoo: effective* «**• 
M • 0 catiomc-anionic interactions: effectively cleanses and conditions 



phase separation; exhibits essentially 



the hair and -Generates an acceptable and stable foam level. 

1 accordance with the method of the present invention, severa. conditioning shamp^ comp^iUon 
were oreoared, then applied to hair, to demonstrate the ability of a single apportion of an aqueous 



ZSZSiXSZ I Poryhydric compo-d and a hydrophilic quaternary ammo* m , ponjo n or 
Janlonic emulsifying surfactant: and a suspending agent, to simultaneously cleanse the ha* and impart 
hair-conditioning properties to the hair. Tests also were performed to demonstrate t e stebrtrty of he 



hsir-condit on rig properties to tnc m. mmv *> 

orrS Sons. ILg* the mechanism of interaction between the ^^^^S^ 
physically and chemically stable composition and allows a max mum deposifcon * cjmn ic ^ the 
nonionic water-ionic water-insofuble conditioning agent on the ha.r ,s not known precise y. it has been 
S bS not relied upon herein, that the method of ^^^^f^SSSu 
Aspersed phase of water-soluble conditioning agon! having a droplet diameter of about 5 * to about 50 U 
and Emulsified by the hydrophilic quaternary ammonium compound or the an.omc emuis.fy.ng surfactant 
and the poiyhydnc compound. 
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Accordingly, it has been theorized that the dispersed droplets of water-insoluble conditioning agent are 
sufficiently small to resist separating from the aqueous shampoo composition, and the cationic quaternary 
ammonium functionalities are sufficiently isolated from contact with the anionic cleansing surfactants. 
Consequently, because contact between the anionic and cationic components of the composition is 
effectively prevented, the cationic components are not precipitated from the composition, do not otherwise 
interact with the anionic cleansing surfactant to decrease effectiveness, and are therefore available to 
effectively deposit onto, and condition, the hair shaft. In addition, the droplet diameter distribution of the 
emulsified water-insoluble conditioning agent is sufficiently targe for efficient deposition on the shampooed 
hair. Similarly, ihe anionic cleansing surfactant also is available to effectively cleanse the hair. Furthermore, 
salon tests have demonstrated that a stable and sufficiently high foam level is generated during shampoo- 
ing, thereby providing enhanced consumer appeal, even ai ihe relatively low amounts of anionic cleansing 
surfactant present in the composition. 

To demonstrate the new and unexpected results provided by the conditioning shampoo of the present 
invention, the following Example 1 was prepared. The method of manufacturing the hair shampoo- 
conditioner composition will be discussed in detail hereinafter. The composition of Example 1 illustrates the 
storage stability of the conditioning shampoo compositions; and the cleansing efficiency and conditioning 
properties imparted by a composition of the present invention. The weight percentage listed in each of the 
following examples represent the actual active amount of each ingredient present In the conditioning 
shampoo composition. 

EXAMPLE 1 





Ingredient 


% by weight {active basis) 


1 


Dimethyl Stearamidopropyl[{2-Pyrroiidonyl)methyi]ammontum Chloride 11 


0.375 . 


2 


Glycerin 


3.000 


3 


Dimethicone 81 


4.125 


4 


Sodium Lauryl Sulfate 31 


3.333 


S 


Disodtum Laureth Sulfosuccinate *• 


4.000 


6 


Crossllnked MVE/VA Copolymer fi > 


0.400 


7 


Sodium Hydroxide 81 


0.22O 


8 


Citric Acid 


0,430 


9 


Ammonium Lauryl Sulfate n 


10.500 


10 


Cocamlde DEA 


3.000 


11 


Fragrance 


0.400 


12 


Ammonium Xylene Sulfonate s) 


0.8B0 


13 


Preservatives 


0.150 


14 


Dye 


0,176 


15 


Deionized Water 


q.s. 



1) Hydrophilic quaternary ammonium compound, SURFADQNE QSP, from ISP Chemicals 



Corporation, Wayne, NJ„ (100% active); 

2) Added as a blend of 67% palydimethylslloxane (350 cs) fluid and 33% silicone gum (100% 
active); 

3) Added as a 30% aqueous solution; 

4) Added as a 40% aqueous solution; 

5) Suspending agent, STABILIZE"' 06, from ISP Chemicals Corp., Wayne, NJ., (100% active); 
6} Added as a 50% aqueous solution; 

7) Added as a 40% aqueous solution; and 

8) Add ed as a 40% aqueous solution. 

The composition of Example 1 was prepared by the above-described method wherein composition 
ingredients 1 and 2 were blended to provide an emulsifying composition. The ingredient 3 was added to the 
emulsifying composition to provide a gel having a viscosity of about 14,000 cps. Composition ingredients 4 
through 7 and a portion of the deionized water wore added in the listed order to a separate vessel. The 
crossiinked MVEA/A copolymer was solubilized by the water and sodium hydroxide. Then the gel including 
composition Ingredients 1 through 3 was added to the aqueous solution including composition ingredients 4 
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through 7. After stirring the mixture until homogeneous, the remaining composition Ingredients 8 through 14 
were added in the listed order to provide the composition of Example 1. 

The composition of Example 1 is an emulsified composition having a viscosity of about 6,500 cps, a pH 
of about 5.5. and includes dispersed droplets of dimethicone having a diameter of about 10 u. to about 40 
u The composition ol Example 1 demonstrated excellent storage stability; and exhibited no phase 
separation after storage at about 25 -C for an extended time, tn contrast compositions wherein the 
Ingredients 1 through 3 were added to the composition individually, or wherein ingredients 1 and 2 were 
blended, then the resulting mixture added to the composition followed by the addition of ingredient 3, were 
unstable. These compositions underwent phase separation about 2 days after preparation. Accordingly, it 
was demonstrated that first forming the gel imparts stability to. the composition, and therefore ts an 
important step in preparing a composition of the present invention. 

In accordance with an important laature of the present Invention, it has been found that the viscosity of 
the gei Including the polyol, the hydrophilic quaternary ammonium compound and the water-insoluble 
conditioning agent varies with the amount of the components present in the gei. tn turn, gel viscosity is 
■ related to the diameter of the droplets of dispersed water-insoluble conditioning agent present in the gel. 
Finally, the diameter of the dispersed droplets is directly related to the ability of the droplets to deposit on 
the hair and the ability of the conditioning shampoo to resist phase separation. 

In particular, a series of gels, each including the compound depicted in structural formula {VI) as the 
hydrophilic quaternary ammonium compound; glycerin as the polyol; and a blend of silicone compounds 
i (33% silicone gumrB7% dimethicone fluid having a viscosity of 350 cenBstokes as the water-Insoluble 
conditioning agent), was prepared. In each gel, the.amount of hydrophilic quaternary ammonium compound 
was maintained at 10 percent by weight. The amount of water-insoluble conditioning agent was vaned from 
about 35% to about 65% by wBight. A sufficient amount of polyol was added to make a 100 weight percent 
gel. The graph of FIG. 1 shows that the viscosity of the gel. in centipoises (cps), increases from about 
i 10 000 cps to about 60,000 cps as the amount of silicone compound in the gel increases. This data has 
been interpreted as showing that as the amount of water-insoluble conditioning agent in the gel increases 
the particle size of the dispersed water-insoluble conditioning agent decreases. 

To further show that the particle size of the water-insoluble conditioning agent is related to the viscosity 
of the gel the gels prepared above for FIG. 1 were measured for viscosity by means of using a Braokfield 
s viscometer using the D T-spindle at 25- C by methods well known to those skilled in the art. In addition, the 
particle size of the dispersed water-Insoluble conditioning agent was determined with either a Brlnkmann 
Particle Size Analyzer or the Brookhaven BS-90. for particles sizes greater or less than one micron, 
respectively, by methods well-known to those skilled in the art FIG. 2 is a plot of particle size, in microns, 
vs. gel viscosity, and shows that the particle size is inversely proportional to the viscosity of the gel. 
5 Accordingly, from FIGS. 1 and 2, it is Observed that for a given concentration of hydrophilic quaternary 
ammonium 'compound, a smaller particle size is achieved by Including increasing amount of the water- 
insoluble conditioning compound. . 

The compositions of Examples 2 through 7 were prepared to demonstrate the effect of particle srae Of 
the water-insoluble conditioning agent in the composition on deposition of the conditioning agent on 
o shampooed hair, in each example, the water-insoluble conditioning agent was a silicone blend including 
33% of silicone gum and 67% dimethicone fluid having a viscosity of 350 centjstokes. The compositions of 
Examples 2 through 7 were prepared in an identical manner to the composition of Example 1. 
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Ingredient 

Diraathyl 

StaaramLdo- 

propyl; (2- 

Pyrrolidonyl) 

methyl) 

Ammonium 

chloride " 

Linoleamido- 
propyl 
PG-dLmoniure 
chloride 
Phosphate a 

Glycerin 

Dimethleone " 

Magnesium 
Lauryl 
Sulfate * 

Ammoniuffl 
Lauryl 
Sulfate * 



EX, 2 EX.3 , EX.4 EX. g EX. 6 EX. 7? 



0.S0 0.2S 0.25 0.32S 0.S0 0.375 



1.00 
3.7S 



2.00 
2.75 



3.00 
4. ITS 



4.00 

5. SO 



0.37S 
3.00 
4.125 



8.00 B.00 8.00 8.00 10. SO 10.50 



Disodium 
Lauroth 
Sulfo- 
auccinato * 

. Hydroxypropyl 
Methyl 

Cellulose ^ 0.70 

Cross linked 
MVE/VJl 

Copolymer *• ™ ' 
Coeamide DEA 4.00 



7. SO 4.00 4.00 4.00 



0.30 
4.00 



0.30 
4.00 



0.30. 
4.00 



0.30 
4.00 



O.40 
3.00 



Hydrophilic quaternary ammonium compound, 
SURFADONE QSP, from ISP Chemicals Corp., Wayne, 
NJ. , (100% active) ; 

Hydrophilic quaternary ammonium compound, 
PHOSPHOLIPID EFA, from Mona Industries, 
Paterson, NJ., (30% active); 
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3) Added as a blend of 67% polydimethylsiloxane 
(350 cs) fluid and 33% silicone gum (100% 
active} ; 

4) Added as a 30% aqueous solution; 

5) Added as a 30% aqueous solution, STAND APOL KG, 
Henkel Corp., Ambler, PA. 

6) Added as a 40% aqueous solution, MACKANATE EL, 
Mclntyre Chemical Co., Chicago, IL. 

7) METHOCEL 40-101, Dow Chemical Co., Midland, MI. 

8) STABILEZE™ 06, from ISP Chemical Corp., Wayne, 
MJ. , (100% active); and 

9) The composition also includes 0.25% sodium 
hydroxide and 0.7 0% citric acid. 

The compositions of Examples 2-7. each including a hydrophiiic quaternary compound having the 
general structural formula (I), were emulsified liquids having a ratably low viscosity Th^ompos.aons 
demonstrated excellent storage stability, exhibiting no phase separation or .ngredlent preaprtaHon attar 
JEST* about 25'C for about 1 year. The composition ol Example 7, absent an ^aooiarmde has a 
viscosity at room temperature of about 7380 cps (centipolses), as measured on a Brooke d 
a RV4 spindle at 20 rpm. The composition of Example 8, including a c,uatem.zed phosphate ester of general 
structural formula (IV) as the hydrophiiic quaternary ammonium compound t*s J"^*™ 
temperBture of about 3030 cps as measured on a Brookfield viscometer w,th a RV4 spindle at 20 RPfVL The 
2£tfft» of Examplasl-6, when applied to a bleached, waved .ess 

excellent foaming properties and imparted excellent detailing, wet comb.ng and dry combmg propert.es to 
the hair tress K the particle size of the emulsified silicone droplets are sufficiently large. 

In paZlar, the compositions of Examples 2 through 6 were tested for an ability to deposrt a v* 
insouble conditioning agent on hair during shampooing. The compositions of Examples 2-6 were prepared 
S5t£2 TrZ/brown tresses of hair. The treated hair then was tested by Diffuse Reflectance 
ni are^Fourier Transform Spectroscopy (DRIFTS) to determine me relative amount of water^lubie 
conditioning agent deposited on individual tresses, each shampooed wrth • eojn^or. of Example 2 
throuah 6 After a hair tress was shampooed with a composition of Examples 2-6, the ratio of the area of the 
, ScImetS (SiMe) infrared peak at 1260 cm- to the area of the Amide III infrared peak of. hair kerabn at 
w£r\ t i/ d U sed as the internal standard, was calculated from the following equation for each hair tress 
SngTe second derivative spectrum. These ratios, or silicone indexes, are corrected to ppm (parts par 
Son) silicon deposited on tresses, as determined by atomic absorption spectroscopy w,th a hnear 
S eTaiion Lm 40 ppm to 170 ppm silicon. In addition, the particle size.of the silicone droplets present .n 



Silicone Index « Area, °£ SiMp p*a>c at 1260 cm-% 

Area of Amide III peak at 1240 cm 1 

- composition of each Example- was determined using the Brookhaven BI-SO or Brinkman Particle Size 

^rSJH? graphed in FIG. 3. Specifically, the particle size and the silicone Index for each 
common wi "ihSd on the same bar graph. FIG. 3 shows that for the composition of Example 3, 
SIS 5% by weight of the gel. and having a particle size of silicone droplets = thar i about 1 U, 
Sen Sally none of the silicone conditioning agent was deported on the hair It is theorized that such srnj 
siTcTne droplets are rinsed from the hair during shampooing because the droplets are too small to resist 

24. 
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rinsing from the hair. 

In contrast, the compositions of Examples 3 through 5, each also including 5% by weight of the get, DUt 

' having a silicone particle size in excess of about 10 u, sufficiently deposited on the hair as demonstrated in 
a silicone index of from about 0.25 to about 0.7. Accordingly, these larger-sized silicone particles resisted 
rinsing from the hair during shampooing and effectively deposited on the hair. Therefore, to impart sufficient 
conditioning properties to shampooed hair, the silicone droplets should average at least about 5 U in 
diameter, and preferably about 10 u in diameter. 

The composition of Example 6 includes 10% by weight of the composition of gel, and includes the 
•silicone as droplets having a oarticle size of about 25 microns. Hair shampooed with this composition 
exhibited a greater silicone deposition, e.g., a silicone index of about 1.0, thereby showing that depositor 
also is related to the amount o! silicone in the composition, once the silicone particles are present in a 
. threshold particle size of about 5 a. 

The composition of Example 1 was compared to a leading present-day commercial hair shampoo- 
conditioner PERT PLUS, available from Proctor and Gamble Co.. Cincinnati, OH, to determine the relative 
ability of a composition of the present invention to effectively cleanse the hair and to simultaneously impart 
hair conditioning properties to the hair during shampooing. The comparative test between the composition 
of Example 1 and PERT PLUS demonstrated that the composition of Example t performed essentially equal 
to PERT PLUS, a hair shampocMMnditioner composition recognized in the industry as an effective shampoo 
having the ability to impart exceptional hair conditioning properties to hair. 

i In particular, to show that a composition of the present invention effectively cleanses the hair and 
imparts superior' hair conditioning properties to hair, the composition of Example 1 was compared to the 
commercially-available PERT PLUS shampoo-conditioner in a salon test. Specifically, the composition of 
Example 1 was tested for its ability to cleanse the hair and to impart hair conditioning properties to the 
shampooed hair. It should be understood that in the subjective salon test, a composition that Impartthair 

i conditioning properties during shampooing equivalent to the conditioning properties imparted by PERT 
PLUS is considered a premium conditioner because PERT PLUS is recognized in the art as a supenor 
shampoo-conditioner product ■ t , ^ 

in a standard salon test, the composition of interest is applied to one half of a head of hair, and the 
composition used for comparison. i.e., PERT PLUS, is applied to the other half of the same head of tor. 

» After shampooing and rinsing, each side of hair is Judged for a variety of hair conditioning properties by a 
• trained judge in a subjective ranking of 1 unit (worst) to 5 units (best). Then, the ratings of the judges for 
each hair conditioning property are averaged, and a difference in rating one half of the hair compared to the 
other half of the hair of at least 0.3 units is considered a significant difference tor that particular hair 
conditioning property. The trained judges rate the shampoo and the shampooed hair for such shampooing 

s and hair conditioning properties as ease of application, foam volume, foaming spaed, detangflng, drying 
difficulty fragrance, ease of rinsing, wet feel, wet comb, residue, dry combing, dry feel, coating. flakes/dust 
static manageability, condition of ends, sheen/luster, body, effect of hair color, irritation and overall 

°° n Accordingly, it was found that, in a saton comparative test between the composition of Example land 
a PERT PLUS shamrjoc-conditioner. the composition of Example 1 performed essentially equal to PERT 
PLUS in each of the tested properties, including wet stage detangling, wet stags combing, wet stage, feei. 
wet stage coating, dry stage combing, dry stage feel, dry stage coating and dry stage sheen. The ^saton test 
results are illustrated in the bar graphs of FIG. 4 and FIG. S, wherein the composition of Example 1 
performed essentially equal to PERT PLUS, i.e., tested within 0,3 units. 
« Therefore, considering the excellent hair-conditioning properties imparted to the hair by PERT plus. 
during shampooing, it is both surprising and unexpected for a composition of the present invention to impart 
essentially identical hair conditioning properties to hair during shampooing as the commercial composition. 
Accordingly, the method and composition of the present invention cleanse the hair and impart a level of 
physical and cosmetic conditioning properties to hair during shampooing that usually is observed only by 
» treating the hair sequentially, first with a hair shampoo composition, then with a hair conditioning 
composition. It is both surprising and unexpected for a composition of the present invention to demonstrate 
such an excellent storage stability, and yet be able to effectively cleanse the hair and to sufficiently depasrt 
the conditioning compounds on the hair to Impart such a high degree of conditioning to the shampooed 

55 m To even further demonstrate the ability of a composition of the present invention to simultaneously 
cleanse and condition hair, the conditioning' shampoo composition of Example 1 was compared to PERT 
PLUS for an ability to Impart conditioning properties to the hair. The compositions of Example 1 and P£RT 
PLUS each were applied to a tress of hair, and the shampooed hair was examined by twelve expert 
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panelists to rate the conditioning properties to the hair by the conditioning shampoo compositions. The 
rating scale is continuous trom 0 (worst) to 10 (best), and the scale represents the ability ol a composition 
to impart conditioning properties to hair. ^ . . . . MO 

From the bar graphs in FIG. 6. it is shown that the composition at Example 1 imparted the dry phase 
conditioning attributes ol dry detangling. dry combing, dry tee! and dry coating essentially equal to PERT 
PLUS FIG 7 includes bar graphs showing that the composition of Example 1 also imparts the wet stage 
conditioning properties of wet detangling, wet combing, wet leel and wet coating essentially equal to PERT 

PtU The composition of Example 1 also was compared to PERT PLUS lor foam generating properties. The 
bar graphs presented in FIG. 8 compare foaming characteristics exhibited by the composition of Example 1 
and exhibited by PERT PLUS. Hair tresses were shampooed with the composition or txampte a or with 
PERT PLUS Then, a group of twelve trained panelists, in a blind test, rated the shampooed tresses for 
specific foaming properties on a continuous scale of 0 (worst) to 10 (best). The panelists rated hair 
shampooed with toe composition of Example 1 essentially equal to PERT PLUS (or the foaming properties 
i of speed of foaming, foam volume, bubble sire and rinseability, as illustrated in FIG. 8. Therefore. ,n 
general, hair shampooed with a composition of the present invention exhibits esthetic propert.es that are 
essentially equal to tha esthetic properties exhibited by PERT PLUS. Such esthetic properties are especially 
Important for consumer acceptance because a consumer equates a copious, stable foam with good hair 
cleansing efficiency. 

) The composition of Example 9 illustrates the storage stability of the conditioning shampoo compositions 
including an anionic emulsifying surfactant; and the cleansing efficiency and conditioning properties 
imparted by a composition of the present invention. The weight percentage listed in each of the following 
examples represent the actual active amount of each ingredient present In the conditioning shampoo 
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% by weight 








(active 








b*si,s) 


1 


Sodium Trideceth Carboxylate " 




0.375 


2 


Glycerin 




3.00 


3 


Dimethicone 9 




4.125 


4 


Ammonium Lauryl Sulfate s 




18.00 




j? axiiy AJ.C0110X & uiit:i 








Sulf osuccinate 4) 




4.00 


6 


Crosslinked MVE/VA Copolymer a 




0.40 


7 


Citric Acid 




0.35 


8 


Cocamide DEA 




4.00 


9 


Fragrance 




0.40 


10 


Ammonium Xylene Sulfonate s 




3.00 


11 


preservatives 




q. s 


12 


Dye 




q.s 


13 


Deionired Water 




q.s 


1) 


Anionic emulsifying surfactant, 


SANDOPAK DTC, 




from sandoz Inc. , East Hanover, 


MJ. 


(70% 




active) ; 






2) 


Added as a blend of 67% polydimt 


jthylsiloxane 




(350 cs) fluid and 33% silicone 


gum 


(100% 




active) ; 






J) 


Added as a 40% aqueous solution; 




*> 


Anionic surfactant, VARSULF SBFA-40 


from Sherex 




Chemical Co., Dublin, Ohio (40% active) ; 



5) Suspending agent, STABILE ZE™ 06, from ISP 
Chemicals Corp., Wayne, NJ. , (100% active); 

6) Added as a 40% aqueous solution. 

The composition of Example S was prepared by the above-described method wherein composition 
ingredients 1 and 2 were blended to provide an emulsifying composition, "me ingredient 3 was addedto the 
emulsifying composition to provide an a gel having a viscosity of about 14,000 cps. Composrtton ingred.ente 
4 through 6 and a portion of the deionized water were added in the listed order to a separate vessel. Tne 
crosslinked MVE/VA copolymer was solubtiized by the water. Then the ge! includmg composition ingre- 
dients 1 through 3 was "added to the aqueous solution including composition Ingredients 4 through 6. After 
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stirring the mixture until homogeneous, the remaining composition ingredients 7 through 13 were added in 
the listed order to provide the composition of Example 9. 

The composition of Example 9 is an emulsified composition having a viscosity of about 5,600 cps as 
determined at room temperature using a Brookfield viscometer with RV4 spindle at 20 rpm; a pH c4 about 
5 5- and includes dispersed droplets of dimethicone having a diameter of about 10 u to about 40 it. The 
composition Of Example 1 demonstrated excellent storage stability; and exhibited no phase separation after 
storage at about 25- C for an extended time. In contrast, compositions wherein the ingredients 1 through 3 
were added to the composition individually, or wherein ingredients 1 and 2 were blended, then the resuftmg 
mixture added to the composition followed by the addition of ingredient 3, were unstable. These composi- 
tions underwent phase separation about 2 days after preparation. Accordingly, it was demonstrated mat first 
forming the gel imparts stability to the composition, and therefore is an important step .n prep-nog a 
™ m %TX^7e^™ tested for an ability to deposit a wa«ble conditioning agent 
on hair during shampooing by applying the composition of Example 9 to a normal brown 
i rinsing the composition from the hair. It was observed that the alicone conditioning agent sufficiently 
deposited on the hair to impart improved conditioning properties to the shampooed tress. ^ 

In addition to the above features, the method and composition of the present invenbon prov.de the 
further benefits of not leaving the hair tacky or sticky; imparting body and shine to shampooed hair; not 
. leaving the hair with an oily or greasy appearance; not forming a crust and therefore providing com ^lHty 
, and providing manageable end styleable hair having body. After shampooing the hair <"*<^ 
thickened, has body, is soft, shiny, manageable, and combable. The composition of the present invention 
also conditions the scalp as it conditions the hair. 

Obviously, many modifications and variations of the invention as herembefore set forth can be made 
without departing from the spirit and scope thereof and therefore only such limitations should be imposed 
s as are indicated by the appended claims. 



A conditioning shampoo composition comprising: 

(a) about 5% to about 30% by weighl of an anionic cleansing surfactant. 

(b) about 0.1 % to about 8% by weight of a water-insoluble conditioning agent; 

(c) about 0.25% to about 15.5% by weight of an emulsifying composition comprising: 
% Z lS^X«ZiBm^ammmkm\ compound or an anionic emulsifying surfactant having 
the structure: 

R,-0(A)„-Crfe-Y-M*. 

wherein R, is ah alkyl or an aralkyl group including about 6 to about 22 carbon atoms. A is an 
alkyiene oxide moiety wherein the alkylene group includes one to about four •^J™^" 
number In the range of 4 to about 50, Y is selected from the group consisting of sulfate, sulfonate 
carbonate and carboxylase, and M is selected from the group consisting of hydrogen, an alkali metal, 
an alkaline earth metal, ammonium, an alkylammonium, a hydroxyalxylammonium. and combinations 
thereof, wherein the alkyl group includes one to about four carbon atoms, 

wherein the polyhydric compound is present in an amount of about 02% to about 15% by 
weight of the total composition, and the hydrophilic quaternary ammonium compound or the anionic 
emulsifying surfactant is present in an amount of about 0.05% to about 0.5% by weight of the total 



1) about 0.1% to about 1% by weight of a suspending agent; and 
(e) a suitable carrier comprising water. ■ 
2 The composition of claim 1 wherein the water-insoluble conditioning agent is selected from the group 
consisting of a silicone conditioning compound, a hydrocarbon conditioning compound a fatty ester .a 
fatty alcohol, and combinations thereof, wherein the fatty alcohol or fatty ester includes a fatty alkyl 
group having about 8 to about 22 carbon atoms. 

a The composition of claim 2 wherein the silicone conditioning compound is a nonvolatile silicone 
conditioning compound having a viscosity of at least 5 convokes, and is selected from the group 
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consisting of a polyaBcyl s 
thereof, or is a volatile sitia 



i polyary! siloxane, a polyatkyiaryl siloxane, and combinations 
joning compound having a boiling point of about 150 • C to about 



6 4. The composition of claim 2 wherein the hydrocarbon conditioning compound is a volatile hydrocarbon 
conditioning compound inciuding about 10 to about 23 carbon atoms. 

5 • The composition of anyone of claims 1 to 4 wherein the poiyhydric compound is a glycol, atriol, a 
polyol or a combination thereof, and is preferably selected from the group consisting of ethylene 
BJvcol. prooviene glycol, butytene glycol, .sobutytene glycol, hexylene glycol. Methylene glycol. 
Methylene glycol, dipropylene glycol, tripropylene glycol, glycerol, diglycerol. fructose, glucose, 
neopentyl glycol, pentaerythritol. pinacot. cyciopontanediol, cyriohexanediot, 1.2.6-hexaneiriol, hydrox- 
ystearyl methylglucamine. inositol, maltitol. mannltol, methyl glucetrriO. methyl gluceth-20. sorbitol. 
sorbeth-20, sucrose, xytltot, a polyethylene glycol having, an average molecular weight up to about 500, 
, 5 a polypropyfene glycol having an average molecular weight up to about 500. a polyethylene-poly- 
propylene glycol having an average molecular weight up to about 500. and comb.nabons thereof. 

6. The composition of anyone of claims 1 to 5 wherein the hydrophlllc quaternary ammonium compound 
or the anionic emulsifying surfactant is present in an amount of about 0.1% to about 0.4% by weight of 

20 . the total composition. 

7. The composition of anyone of claJms 1 to 6 wherein the hydrophilic quaternary ammonium compound 
has the structure: 



O R, R, 

« r i 

R,-C-N-(CH 2 ).-N-Ri 



wherein R, is a substituted or unsubstituted alky I group inciuding about S to about 21 carbon atoms; R, 
is hydrogen or methyl; R, and R*, independently, are methyl, ethyl, hydroxyethyi or benzyl; R 5 is 
methyl, ethyl, hydroxyethyi. benzyl, acetemido or 2-pyrrolidonyl; n is a numera from one to aboutlO. 
and X is an anion selected from the group consisting of chloride, bromide, ethosutfate, methosulfate. 
acetate, nitrate, tosylate, phosphate, and combinations thereof, and is preferably selected from the 
group consisting of ricinoleamidopropyl trimonium chloride, ricinoleamido trimonmrn ethylsulfate. 
hydroxy stearamidopropy! trimonium methylsulfate, hydroxy stearamidopropyl t—m , chlonde 
ricinoteamldopropyl ethyidimonlum ethosuifate, dimethyl stearam 1 dorjropyl[(2-pyrroBdony^methyh 
ammonium chloride. Quatemium-33, Quaiemium-43, isostearamidopropyi ethyldimomum ethosulfate, 
Quatemium-22, Quaternium-28, and combinations thereof. 
8, The composition of anyone of claims 1 to 6 wherein the hydrophilic quaternary ammonium compound 
has the structure: 



(YOJ-P-C-A-^N-CCHj),. 



wherein Rs is an aryl. an alkaryl. a saturated or unsaturated alkyl group, or a saturated or unsaturated 
hvdroxyalkyi group, wherein the alky! or hydroxyalky! group includes about seven to about -21 carbon 
atoms- R 7 is hydrogen, or an alkyl or a hydroxyalkyl group including ono to about six carbon atoms; R» 
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and Rs . Independently, are an alkyl or a hydroxyalkyl group Including one to about six carbon atoms; A 
Is a residue of a glycol or a triol having two to about four carbon atoms; Z is an anion selected from the 
group consisting of chloride, bromide, methosuifate, ethosuifate, and combinations thereof; m is a 
numeral from one to about 10; Y is selected from the group consisting of hydrogen, an alkyl group, a 
hydroxyalkyl group, and an aryl group, and wherein the alkyl or the hydroxyatkyl group includes one to 
about 22 carbon atoms; and p is a number from 1 to 3, and is preferably linoleamindopropyl PG- 
dimonium chloride phosphate. 

9. The composition of anyone of claims i to 6 wherein the hydrophilie quaternary ammonium compound 
is selected from the group consisting of Quatemium-16, Quaternium-27, Quatemium-30, Quaternium-52. 
Qualernium-53, Quatemium-56, Quatemium-60, Quatemium-ei, Quaietnium-62, Quatefnium-63, 
Quaternium-7t, and combinations thereof. 

-SO. The composition of anyone of claims 1 to 9 wherein the anionic emulsifying surfactant has the 
structure: 

Ri-CKAV-CHjCOiT , 

wherein Ri is an alkyl or en aralkyi group including about 6 to about 22 carbon atoms, preferably about 
12 to about 15 carbon atoms, A is an alkylena oxide moiety wherein the alky lens group Includes one to 
about four carbon atoms, x is a number in the range of about 4 to about SO, preferably in the range of 5 
to about 15, more preferably of about 6 to about 10, and M is selected from the group consisting of an 
alkali metal, ammonium, an alkylammonium. a hydroxyalkylammonium, and combinations thereof, 
wherein the alkyl group includes one to about four carbon atoms wherein M is preferably selected from 
the group consisting of sodium, potassium, ammonium, alkylammonium, hydroxyalkylammonium, and 
combinations thereof, wherein the alkyl group include one to about three carbon atoms. 

11. The composition of claim 10 wherein Rt of the anionic emulsifying surfactant is nonylphenol, 
octylphanot or an alkyl group including about 10 to about 16 carbon atoms. 

12. The composition of anyone of claims T to 11 wherein the anionic emulsifying surfactant Is selected 
from the group consisting of pareth-25-7 carboxylic acid, nonoxynol-10 carboxylic acid, trideceth-7 
carboxylic acid, laureth-13 carboxylic acid, Cu-is pareth-8 carboxylic acid, Cm -is pareth-7 carboxylic 
add, &a-ia pareth-5 carboxylic acid. Cti-ts pareth-7 carboxylic acid, ceteareth-25 carboxylic acid, 
coceth-7 carboxylic acid, dsoeth-7 carboxylic acid, isosteareth-6 carboxylic acid, isosteareth-1 1 carbox- 
ylic acid, Saureth-5 carboxylic acid, taureth-10 carboxylic acid, trideceth-4 carboxylic acid, tridecath-15 
carboxylic acid, trldeceth-19 carboxylic acid, an alkali metal salt thereof, an alkaline earth metal salt 
thereof, an ammonium salt thereof, an alkylammonium sail thereof, a hydroxyaikylammonium salt 
thereof, and combinations thereof, wherein the alkylammonium salt or hydroxyalkylammonium salt 
includes an alkyl group having one to three carbon atoms. 

13. The composition of anyone of claims 1 to 12 wherein the suspending agent Is selected from the group 
consisting of methylceliulose, hydroxybutyl methyiceiluiose, hydroxypropyiceilulose, hydroxypropyl 
methylcellulose, hydroxyethyl ethylcelluiose, hydroxyethylcelluiose, a primary amine including a tatty 
alkyl moiety having at least 16 carbon atoms, 3 secondary, amine including two fatty alkyl moieties each 
having at least 12 carbon atoms, di(hydrogenated tal!ow)phtha!ic acid amide, a crossiinked maieic 
anhydride-methyl vinyl ether copolymer, and combinations thareof. 

14. The composition of anyone oi claims 1 to 13 further comprising 0% to about 5% by weight of an 
amphoteric surfactant, 0% to about 5% by weight of a nonionic surfactant, or a combination thereof, 

16. The composition of anyone of claims t 'to 14 wherein the anionic cleansing surfactant is an aikafi metal 
salt, an ammonium salt, an alkylammonium salt or a hydroxyalkylammonium salt, wherein the alkyl 
group includes from one to about three carbon atoms, of an alkyl sulfate, an alkyl ether sulfate, or a 
combination thereof; the water-insoluble conditioning agent is a nonvolatile silicone having a viscosity Of 
at least 5 cemtistokes, a volatile silicone having a boiling point of about 150-0 to about 250 a 
volatile hydrocarbon including about 10 to about 28 carbon atoms, or a combination thereof; the 
polyhydric compound is glycerol; the hydrophllic quaternary ammonium compound is dimethyl 
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stearamidopropyi^-pyrrolidonyljmethyl] ammonium chloride. rlclnolaamidopropyl trlmonlum chloride, 
linoleamidopropy! PG-dimonium chloride phosphate, or a combination thereof; and the suspending 
agent is rmttncel, hydroxypropyl methylcellulosa, difhydrogenated tallow) phthalic acid amide a 
crosslinked maleic anhydride-methyi vinyi ether copolymer, a primary amine including a Wty 
moiety of at least 16. carbon atoms, a secondary amine including two tatty aikyl moieties each having at 
least 1 2 carbon atoms, or a combination thereof. 

1 S. The composition of anyone of claims 1 to 1 4 wherein the anionic cleansing surfactant is an alkali metal 
saH an ammonium salt, an alkyiammonium salt or a hydroxyaSkyiammonium salt, wherein the alkyl 
group includes from one to about three carbon atoms, of an alkyl sulfate, an aikyl ether sulfate or a 
combination thereof; the water-insoluble conditioning agent is selected (rom the group consistmg o» a 
nonvolatile silicone having a viscosity of at least 5 centistokes, a volatile silicone having a boiling point 
of about 150*C to about 250 *C, a volatile hydrocarbon including about 10 to about 26 carbon atoms, 
and combinations thereof; the polyhydric compound is glycerol; the anionic emulsifying, surfactant is 
sodium pareth-25-7 carboxylate, sodium trideceth carboxylate. or a combination thereof; and the 
suspending agent is melhocel. hydroxypropyl methylcellulosa. difhydrogenated tallow) phthahc aad 
amide, a crosslinked maleic anhydride-methyl vinyl ether copolymer, a primary amine including a fatty 
alkyl moiety having at least 16 carbon atoms, a secondary amine including two fatty alkyi moieties each 
having at least 12 carbon atoms, or a combination thereof. 

17. A method of treating hair to simultaneously cleanse the hair and impart conditioning properties to the 
hair comprising contacting the hair with a composition as defined in anyone of claims 1 to 16. 

18. A method of manufacturing a phase stable conditioning shampoo composition of anyone of claims 1 to 
16 comprising the steps of: 

(a) preparing a homogeneous blend of a polyhydric compound and a hydrophiiic Quaternary 
ammonium compound or an anionic emulsifying surfactant having the formula 

R^O-fAVCrfe-Y-M*. 

wherein R, is an alkyl or an aralkyt group Including about 6 to- about 22 carbon atoms, A is an 
aikylene oxide moiety wherein the alkylene group includes one to about four carbon atoms, x is a 
'■ number in the range of 4 to about SO, Y is selected from the group consisting of sulfate, sulfonate, 
carbonate and carboxylate, and M is selected from the group consisting of hydrogen, an alkali metal, 
S an alkaline earth metal, ammonium, an alkyiammonium. a hydroxyalkylammonium and combinations 

thereof, wherein the alkyl group includes one to about tour carbon atoms; 

<b> admixing toe homogeneous blend of step (a) with a water-insoluble conditioning agent to form a 
gel having a viscosity of at ieast S000 cps. wherein the gel comprises about 30% to about 60% by 
weight of the polyhydric compound: about 1% to about 10% by weight of the hydrophiiic quaternary 
□ ammonium compound, the anionic emulsifying surfactant or mixture thereof; and about 40% to about 

70% by weight of the water-insoluble conditioning agent; and 

(c) admixing the gel of step (b) with an anionic cleansing surfactant, a suspending agBni and water 
to provide an emulsified conditioning shampoo composition. 

s 19. The method of claim 18 wherein toe gel of step <b) comprises about 35% to about 55% by weight of 
the polyhydric compound; about 2% to about B% by weight of the hydrophiiic quaternary ammonium 
compound or the anionic emulsifying surfactant; and about 45% to about 65% by weight of the water- 



20. The method of claims IB or 19 wherein the homogeneous blend of step (a) has a viscosity of at least 
5,000 to about 60,000 cps. 

21. The method of anyone of claims 18 to 20 wherein the water-Insoluble conditioning agent Is present In 
the emulsified conditioning shampoo composition as droplets having a diameter of about 5 microns to 
about 50 microns. 

22. The method of anyone of claims 18 to 20 wherein the weight ratio of the polyhydric compound to the 
hydrophiiic quaternary ammonium compound or the anionic emulsifying surfactant is in the range of 
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about 4:1 to about 50:1. 
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